SCIENCE COMING INTO ITS OWN 


7 : 
: S IN THIS ISSUE: A GIANT JUNK YARD . 
ia A Weekly Review of Progress in 


[m) 
f]} INDUSTRY + SCIENCE + INVENTION - MECHANICS & 








avait 


ils 
Tae 


Rea 
PaUAMUND 









































1D] SPEEDING UP THE LAYING AND LIFTING OF RAILROAD RAILS.—(See page 23] ‘s ummmne 
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“T have not yet begun to fight” 








lik spirit that animated our fore- 
| fathers in the glorious upbuilding of 
our Nation on the seas bespoke even 


hip and Sail in American Ships in those early days an appreciation 


of the vital necessity of an American 


Your American Merchant Marine offers you | Merchant Marine. 

; , . . { 

fast, luxuriously appointed modern steamships | Our heriteae of such puttialhé me. 

with metropolitan hotel service of the highest rifices to establish for all time a far 

type, affording the traveler every refinement, reaching arm of commerce and good 
will; to carry to the nations of the 


comfort and convenience. | ee Fowles! ale aaa 
. . . = world the products of our fields anc 
A freight and shipping service for the factories together with the spirit of 
American exporter and importer, exceptional American Ideals, demands of our citi- 
in speed, reliability and safety to all parts of zenry that these noble efforts shall not 
the world. ave been made in vain. 
See daily papers for schedule of sailing 
dates, ports of call, lists, etc. 
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against a battleship. The target was entirely demolished and the saivo straddled in the most perfect manner from a gvner’s standpoint. 


Close-up view of recent Navy target practice—(See page 25) 
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Upper vieu U. S. S. “Oklahoma” firing a broadside off Guantanamo. Lower view: The “Oklahoma” salvo as seen from the towing ship. Every one of these shells would have been a hit 
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A Noble Presidential Precedent 
IVESCORE and seven years ago, the Secretary 
of State of our young republic penned a notabl 
letter to the American Minister in London 


So filled was this letter with noble purpose, so rich 


with statesmanlike vision that we should like to se« 


it cast in bronze or graven in stone and set up as a 
permanent memorial in the legislative halls of Con 
gress rhe letter, written by Monroe in the year 1IS14 
IS15, was as follows 

‘The information you give of orders having been 
issued by the British Government to increase its naval 


force on the lakes is confirmed by intelligence from 
that quarter of measures having been actually adopted 
for the purpose It is evident, if each party augments 
its force there with a view to obtaining the ascendency 


over the other, that vast expense will be incurred, and 


the danger of collision augmented in like degree rhe 
President is sincerely desirous to prevent an_ evil 
which it is presumed is equally to be deprecated by 
both Governments He therefore authorizes you to 
propose to the British Government such an arrange 
ment respecting the naval force to be kept on the lakes 
by both Governments as will demonstrate their pacific 
policy and secure their peace. He is willing to confine 
it on each side to a certain moderate number of armed 


agreeable 


vessels and the smaller the number the more 
to him: or to abstain altogether from an armed force 


You will bring this 


beyond that used for the revenue 
subject under the consideration of the British Govern 
ment immediately after the receipt of this letter, 

The letter was duly received and considered, and out 
of it arose that too-little-known but momentous treaty 
called the Rush-Baget Agreement, according to which 
hoth the United British 


ments agreed to limit their naval armaments on the 


States and the Govern 
Great Lakes. On Lake Ontario each Government was 
to maintain one vessel not exceeding 100 tons burden, 
equipped with one 18-pound cannon; on the upper lakes 
each was to maintain two vessels of the same burden 


All other 


armed vessels on the lakes were to be dismantled, and 


and armament, and one on Lake Champlain 


no other vessels of war were to be thereafter built or 
armed, 

You may search all the records of diplomacy as far 
back as diplomacy has existed and find no single act 
that displays broader wisdom or greater moral courage, 
or that has been more prolific of beneficial results 
Judged as an act of statesmanship it has been pro 
nounced the highest achievement of the English-speak 
ing races. That this pacific move, made by the Presi 
dent of the United States immediately at the close of a 
bitterly-contested war, has been fruitful in the way 
that he suggested it. would be, is proved by the fact that 
the two greatest powers of the world, the United States 
and the British Empire, have lived in peace for over 
100 years, although their adjacent territories, for a 
sheer stretch of 4,000 miles, have not a fort or a can 
non or a soldier to guard their frontier on either side 

Today, at the close of another great war, in which 
the two nations have fought, not against each other, 
but as staunch allies against a common foe, a similar 
overture has been made, this time by the Government 
to which Secretary Monroe addressed his letter of 1814. 
The overture has come, it is true, not in the form of a 
diplomatic letter, but rather as an open declaration 
of attitude or policy made in Parliament by the British 
Premier Speaking of the desire of Great Britain to 
cooperate with the United States in its world policies, 
particularly in the matter of armaments, he declares 

“We look confidently to the Government and people of 
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the United States for their sympathy and understand- 
Friendly cooperation with the 
dictated 


g in this respect 


ing 


United States is for us a cardinal principle; 


by what seems to us the proper nature of things; dic- 
tated by reason quite as much as by instinct and com 
mon sense. We desire to work with the great republic 
in all parts of the world We desire to avoid the 
growth of armament, whether in the Pacific or else 
where. We are ready to discuss with American states 
men any proposal for limitation of armaments which 
they may wish to set out.” 

Different from Monroe's letter of 1815 in its wording, 
but identical in its spirit and purpose, is this pronounce- 
ment by Great Britain upon the question of world poli 
cies and armaments But, the people of the United 
States are thoroughly in favor of limitation of arma 
ments, and their representatives in Congress have no 
tified President Harding, or shortly will do so, that this 


« the expressed sentiment of the people. Our President 
therefore, is in a position to produce, on a world-wide 
scale, those same beneficent results which sprung from 
that letter of one of bis predecessors written fivescore 
md sevel vears ago The VPresident, however. for 
certain reasons which he does not disclose, seems to 
hesitate in making any definite move toward calling 
a council for the adjustment of this stupendous ques 
tion Meanwhile, naval construction is going full blast 
in the navy vards of the world, and it would seem to 
many, probably to most of the American people, that 
this delay, for whatever cause it may be, is endanger 
ing a great cause. The two other leading naval powers 
have expressed themselves through their most promi 
nent statesmen—for Japan has made announcements 
equally authoritative with that of Lloyd George—as 
heing heartily desirous of meeting the United States for 
a discussion of the question of armaments 

lhe delay in this vital world matter is to be laid at 
our own door. Why do we hesitate? It cannot be that 
the President is awaiting a mandate from the country 
its voice in favor of conciliation around the green 
table is unanimous and unmistakable It has been sug 
gested that the Government knows of certain disturb- 
ing facts in the International situation of which the 
public knows nothing. Well, if so, is it not better to 
settle such matters now, over the table, than later in a 


bloody war? 


How Fast Do Birds Fly? 

VERYONE surely who has watched the flight 

of the swifter birds has, now and again, made 

his own estimate as to the speed at which they 
sweep by. The speeds attained by the carrier pigeon, 
the duck and the faster of the sea birds have formed 
the subject of endless guesswork and inevitable exag- 
geration. Birds which are incapabie, even when at full 
stretch, of doing more than 40 to 50 miles an hour, have 
been credited with 100 and over; and we remember 
reading somewhere the serious statement by a man 
who was both naturalist and huntsman, that when he 
was lying in wait for ducks he had more than once seen 
a flock of geese pass overhead across a certain meas- 
ured stretch of landscape, that must have been going 
at least 120 miles an hour—and this in still air. 

Now the fact of the matter is that nothing is more 
difficult than to judge of the speed of any object through 
the air by mere human observation. Foreshortening 
due to perspective alone renders it impossible to tell 
just when a moving object passes above some fixed 
point on the ground, and almost invariably the es- 
timated speed is far beyond the actual. At the present 
time the highest well-authenticated speed is that of 
homing pigeons, some of which have reached a speed of 
60 miles an hour over comparatively short distances. 

But now comes Colonel R. Meinertzhagen, a noted 
ernithologist in Great Britain, who has recently pub- 
lished some data on this subject in the /bis, which is 
the leading English journal devoted to bird life. The 
colonel states that during his anti-aircraft duties in 
the course of the war, he trained his men in instru- 
mental work by making them take observations of the 
flight of birds. These he collected and then confirmed 
their results by instrumental work himself. He tells 
us that the speed of birds, ss thus accurately ascer- 
tained, is far below what it is popularly believed to be, 
varying from 20 to 40 miles for the smaller passeres to 
from 40 to 50 miles an hour in the case of waders. 


July 9, 1921 


Those speeds represent steady flight; but when a birg 
is frightened by an enemy, or when it is pouncing upon 
its prey, it can accelerate greatly for a limited time. 
He estimates that for a short distance the swift ean 
reach a speed of 100 miles an hour. 

rhe airplane, therefore, has greatly surpassed the 
swiftness of the birds both in its power of sustained 
From 100 to 129 
hour can be maintained by many of the stan. 


speed and in its maximum speed. 
miles at 
dard machines, and we know that last year the racing 
speed was carried up to from 180 to 190 miles per 
hour 

Where the birds still greatly surpass the humap 
flying machines is in the matter of taking off and 
alighting The seabirds, and all birds in facet, by 
changing the angle of incidence of their wings, are able 
to reduce their landing speed at a rate which the air. 
plane and the seaplane cannot at present approach, 


Important Patent Legislation 
T is probably not known to many inventors that 
the laws of many foreign countries require 4 

patent obtained in those countries to be worked 
there within a certain time limit which is determined 
by the statute. It is considered by many that this re 
quirement works a hardship to American inventors, iy 
that the inventor is supposed to establish an industry 
covering his invention in that foreign country, whereas 
as is well known, no working time is set for anybody 
obtaining a patent in the United States. 

Senator Stanley has introduced in the United States 
Senate a bill designed to remedy this discrimination, 
It provides that patents issued to persons not citizens 
of the United States shall contain a proviso to the 
effect that if such patent is not worked or put in oper- 
ation so as to result in actual production of the article 
in reasonable quantities in the continental limits of 
the United States within the period of two years from 
the date of issue, the United States reserves the right 
to license any person, or persons, for purposes of man- 
and it 
fixes the royalties, the manner of payment and the 


ufacture, use and sale in the United States; 


penalty for failure to pay. 

It should be borne in mind that when foreign patents 
are granted certain taxes have to be paid by the 
American inventor annually, and that the patent is 
forfeited in case these taxes are not paid, and further- 
more, in certain countries, as stated above, in case 
the patent has not been “worked” in that country. 
Germany in particular has been very exacting in re 
gard to the working of the patent within the limits of 
the Empire. It has now been found that the Krupps, 
of Essen, Germany, have recently filed a very large 
number of applications in this country, some 228 in 
all, and it is with a view of compelling the foreign 
inventor to establish an industry in this country that 
the legislation in question bas been proposed. 

It has been the policy o* the United States to keep 
aloof from any such legislation as that proposed, or 
the paying of annual taxes. Of course there is a great 
deal to be said on both sides of the question, and it is 
hardly likely that the bill would have been introduced 
into the Senate were it not for the great number of 
applications which have been introduced by the Krupps. 
Furthermore, it is a grave question whether the pro 
posed bill will accomplish the result for which it is 
designed. In the year 1909 a treaty was entered into 
between the German and the United States Govert- 
ments in which it did not become necessary for am 
American applicant to work his invention in Germany. 
Of course, all the treaty obligations were laid aside by 
the war, but when peace is once declared it is highly 
probable that all the former treaties will be Tf 
enacted or, at least, will come again into operation. 
If a law should then be passed under which burdens 
were imposed upon the German subject here which a0 
American citizen is not compelled to meet in Germany, 
it is only fair to assume that a retaliatory legislation 
would be resorted to by Germany which would do away 
with any advantage that might be gained under the pre 
posed law. This proposed change in our patent law 
would affect most severely Great Britain, France and 
other countries with which we were allied during the 
war, so that it is a grave problem whether the ad- 
vantage sought after would be reached by passing the 
suggested legislation. 
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Electricity 


A Canopy Switch.— Packing a real snap switch 
mechanism into the confines of a small structure is a 
feat that has been successfully accomplished by a 
company manufacturing switching devices. The tiny 
switch is intended to fit into fixture canopies and 
plates, as well as the bases of portable lamps the di- 
mensions of which must be kept small. 

Oil Conservators for Power Transformers.—A lead- 
ing electric company has developed an oil conservator 
which eliminates sludging as a result of exposure of 
hot oil to oxygen. Only in rare instances, so it is 
claimed by the manufacturing company, can any mois- 
ture condensation take place, and then it is absolutely 
confined to the conservator where it is trapped and 
may be drawn off without its coming in contact with 
the main body of the insulating oil, thereby greatly 
reducing the work of keeping the oil up to proper 
dielectric values. 

Precision Form of Kelvin Electrostatic Voltmeter. 
—A paper read before the Institution of Electrical En- 
gineers describes a form of electrostatic voltmeter for 
precision measurement. The instrument follows the 
general arrangement of the Kelvin type. The chief 
modifications are: (1) Very considerable reduction in 
weight, permitting (2) the use of a bifilar suspension to 
overcome the effect of elastic fatigue; (3) a modifica- 
tion of the shape of the needle to produce a more sat- 
isfactory “scale law” for both small and large deflec- 
tions; and (4) the provision of various mechanical 
details to facilitate construction and adjustment. 


Electric Fans for Limousines.—A manufacturer of 
small motors and fans has recently developed a special 
electric fan intended for use in the usual closed car 
and in ambulances. The main features of the fan are 
given as follows: The battery wires are 6 inches long, 
the bracket has a double joint with rigid set pins and 
several points, of adjustment for tilting the fan to 
any angle; the fan is easily fastened to the ceiling 
or any other part of the tonneau; with a few feet of 
connecting cord and a control switch placed at a con- 
venient point in the line it is easily attached to the 
storage battery of the car; the current consumption 
while running is 1.5 amperes. 

Power Transmission at 220,000 Volts is scheduled 
to become an accomplished fact in the near future, ac- 
cording to General Electric Review. Confidence in 
the attainment of this transmission voltage has long 
been inspired by the successful operation of 150,000- 
volt lines, but the actual construction of such an instal- 
lation has been delayed by the diverting activities of 
war. Under such a degree of pressure the concentra- 
tion of energy is so great that 100 horsepower could be 
transmitted by the filament in an ordinary 40-watt in- 
candescent lamp without heating this minute conductor 
above its normal operating temperature or shortening 
its rated life. 


Electrification of Sweden’s Railways. — The Riks- 
gransen Railway lies wholly within the Polar Circle, 
thus necessitating special appliances to contend with 
the snow. Except for the stations, the railway is 
single-line throughout, of standard gage, with a maxi- 
mum grade of 1/100, and sharpest curve of 500 meters 
radius. The whole line is being electrified, according 
to The Technical Review, the power being supplied by 
water. On the electrified line trains of 40 mineral- 
carrying cars and brake van are hauled by two locomo- 
tives, which is an increase of 40 per cent, with a speed 
increase of 50 per cent over the original steam traction. 
Power is generated as single phase current at 80,000 
volts, and stepped dewn in four substations to 16,000 
volts on the overhead conductors. 
pitmospheric Electricity for Power. — Mr. Hermann 

éuson, on the basis of recently conducted experiments 
Which were described in the Screntiric AMERICAN 
Montuy some months ago, is of the opinion that an 
Mexpensive and unlimited supply of electrical energy 
may be obtained from the atmosphere. He has even 
published a book on the subject. As antenna he uses 
& captive balloon having a metallic cover provided 
With a large number of pointed projections or spikes, 
and allows it to ascend to a height of 1,000 or 1,600 
feet above ground. Positive electricity is then collected 
from the air and transmitted to the ground through a 
Wire rope fitted with sparking gap, which in turn pro- 
duces an electric vibration in a circuit. M. Plauson 
obtained with one balloon at a height of 1,000 feet a 
Supply of 17.28 kilowatt hours per diem, and with two 
balloons 91.6 kilowatt hours. He calculates that a 
battery of 10 balloons should give an annual supply of 
210,000 kilowatt hours. The idea of extracting elec- 
tricity from the air is not a new one, although nothing 
of a practical nature has been realized to date. How- 
ver, it seems to be among the future possibilities 
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Science 

Esperanto in Italy—Esperanto has now been rec- 
ognized by Italy as a “clear” language for telegraphic 
purposes, and is no longer considered as a cipher or 
“conventional” language. 

Again the Paris Platinum Thief.—Platinum vessels 
used for chemical analysis and other apparatus, worth 
altogether $14,000, were stolen from the laboratory of 
the Prefecture of Police in Paris recently. 





Smokeless London.—For once London is “spotless 
town” for now for the first time in centuries London 
can breathe and smell fresh air for the curse of soft 
coal is removed by the coal strike. 

Flies in New York.—Owing to the fact that refuse 
must now be covered and that few other places are left 
to breed, the common housefly is becoming rather in- 
frequent in the more settled part of New York but not 
in the outskirts. Many of the high class apartments 
no longer provide fly screens, Asphalt, concrete, and 
the covered garbage pail have done wonders in miti- 
gating the evils of this pest. 

Ice in the Fairways of Commerce.—Ever since the 
loss of the “Titanic” the U. S. has worked steadily to 
eliminate one of the twin highwaymen of the sea—ice. 
Old shipmasters say icebergs “carry no side lights,” but 
with the aid of the wireless two of our cutters with 
headquarters at Halifax patrol the lanes and keep 
a close watch for the cold and beautiful bergs which 
have been found sixty miles below the usual zone of 
travel. The other twin—fog—cannot be watched and 
warded against. 

Annual Tables of Constants and Numerical Data.— 
The publication of the Annual Tables of Constants and 
Numerical Data, Chemical, Physical and Technological, 
which was interrupted during the war, has now been 
resumed by an international commission acting under 
the authority of the Internationa) Union of Pure and 
Applied Chemistry. The volumes are quite expensive, 
and those interested should address the American 
Commissioner, Prof. E. W, Washburn, University of 
Illinois, Urbana, Il. 





Appreciation by Mme. Curie.—‘“I feel that I have 
three countries—the land of my birth, the land of my 
adoption, and the land of my new friends,” Mme, Curie, 
co-discoverer of radium, said on sailing in expressing 
her appreciation of American hospitality during her 
seven weeks’ visit here. “It is with much regret that 
I come to the last day of my visit in America,” Mme. 
Curie said. “There has been only one disappointment, 
that has been my physical inability to do all the 
things I would wish to do and to meet ail of the 
American people I much desire to meet. My work 
with radium, and especially during the war, has so dam- 
aged my health as to make it impossible for me to see 
many of the laboratories and colleges in which I have 
a genuine interest.” 

A Classic Hoaxer Passes Away. — Louis de Rouge- 
mont certainly gave Ananias, Munchausen, Dr. Swift 
and Sindbad the sailor an awful run. He has just died 
in a London pauper infirmary. It is extraordinary that 
a man of such wonderful imagination should have died 
in poverty. Even his real name was appropriate for 
his wholly untruthful career for it was Henry Louis 
Grin. Twenty-five or thirty years ago de Rougemont 
astonished the world by a series of yarns about sav- 
ages and cannibals which made Defoe’s masterpiece 
look tame. He claimed to have married a cannibal 
wife. His writings were accepted for a time and he 
even addressed the British Association on the habits of 
the Australian aborigines, but at last he was unmasked 
by an English newspaper and it was proved that he was 
working for a Swiss banker while he was astonishing 
the natives as a cannibal king. 





Fulton’s Panorama Passes Away.—A last memory 
of Robert Fulton passes from Varis with the destruc 
tion of the Café Vernon, There was still above the 
door, in the large bronze letters of another age, “Café 
des Panoramas,” and the panoramas were built in 1799 
by Robert Fulton, Says Stoddard Dewey in The HEve- 
ning Post: “He had a patent for them, covering the 
improvement which he had made in the original inven- 
tion. This he had purchased from Robert Barker of 
Edinburgh, who had the idea and realized it roughly 
twelve years before. It was a triumph of Yankee in- 
genuity and it pleased Napoleon, whom it helped in 
politics. Fulton had to go back to America after seven 
years of Paris to get his steamboat running, but his 
panoramas remained on the Paris boulevards until 1831 
and the café for their patrons until now. There were 
two panoramas, one showing a view of Paris from the 
roof of the Tuileries and the other represented the 
Evacuation of Toulon by the French in 1793. Robert 
Fulton came to Paris to study art.” 
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Aeronautics 

Aviation School for Bolivia.— There is a project 
on foot which has the approval of the Bolivian Govern- 
ment for the foundation in that country of an aviation 
school for the purpose of developing commercial flying 
and improving communication with adjoining countcies. 
Included in the equipment of the proposed school will 
be hangars, mechanics’ shops, photographic workshops, 
and other supplies, 

Paris to Warsaw. — Beginning April 2nd an aerial 
post was put into operation between Paris and War- 
saw. The airplanes start every Tuesday and Saturday 
at 8S A. M. Letters, post cards, periodicals, newspapers, 
commercial papers, samples of goods, ordinary and 
registered, may be sent by this post. The charge for 
letters from Warsaw is 30 marks to Prague, 60 marks to 
Strasburg, and 105 marks to Paris for the first 20 
grams. These letters or parcels are received at the 
main post office from 8 A. M. to 8 P. M, and on the day 
of departure at 6 A. M. 

Dirigible Frame Metal.—It is stated that scientists 
in a Pittsburgh steel mill have discovered a formula, 
long sought by British and American naval authorities, 
which the Germans used in the construction of frame- 
works of Zeppelin dirigibles, Hitherto nothing has 
been known of the composition of the aluminum alloy 
used in the framework of Zeppelins save that it was 
lighter than steel and of great tensile strength. It 
was determined that the strength of the metal !ay in 
its treatment by heat, and scores of attempts were 
made to determine the proper temperature. The scien- 
tists, however, have discovered something else, essen- 
tially American, which will go into the new alloy. 

Kongo Airplane Service.— It is reported that the 
directors of the Forminiere Diamond Mines Company 
have suggested the inauguration of an air service by 
seaplane, which would operate between the mines at 
Djoko Punda, on the Kasai (a tributary of the Kongo) 
and Kinchassa, on the Kongo—from which latter point 
ihe railroad runs to Matadinoki, a steamer port on the 
lower Kongo. The directors offer to defray the zg 
part of the initial cost of the scheme. In the mea 
a survey of the route is being undertaken. Th 
tance from Kinchassa to the mines is approxi 
500 miles, which could be covered in two days, as con- 
trasted with over a. month by the existing river 
transport, 

The New Morane-Saulnier Monopiane.— We learn 
from Flight that M. Saulnier, the well-known French 
designer, has just completed the designs for a large 
cantilever monoplane which is to have seating accom- 
modation for 16 passengers, and will be driven by three 
Lorraine-Dietrich engines, of which two will be placed 
in the leading edge of the wings, after the fashion of 
certain German planes, and the third in the a 
the fuselage. The monoplane wing will have a 
of 88 feet 6 inches, and the wing area will be 
square feet. The weight empty has been estimat: 
9,450 pounds, and the weight “all on” at 15,400 pounds. 
It is estimated that the machine will take off with two 
engines, and fly at 1,500 feet on one engine, 

Laying Mines by Means of Aircraft.--A new method 
of planting mine fields, involving the use of aircraft 
and a special type mine equipped with a parachute, 
has been the subject of recent experiments conducted 
by the Navy in Chesapeake Bay, according to reports. 
The mine used is the invention of Charles Lee, a me- 
chanical engineer of Portsmouth, Va. The mechanism, 
according to Aerial Age Weekly, consists of the mine, 
anchor, cable and silk parachute. Large numbers of 
airplanes, each carrying a supply of mines, can be sent 
over the area to be mined, and the devices dropped at 
regular intervals, The parachute eases the descent to 
the exact spot selected, and the instant the mine hits 
the water the parachute is detached and floats away 
to sink later. 

Altitude Cockpits. — When considering altitude 
flights for commercial purposes, writers often lay con- 
siderable stress on the difficulties to be met in design- 
ing passenger cabins. Oxygen tanks, air-tight walls 
and temperature and pressure regulators are stipulated 
among others, states Aviation and Aircraft Journal, 
and great difficulties are foreseen in developing this 
equipment. Vane-driven air compressors, continues this 
authority, would probably obviate the use of oxygen 
tanks and a simple system of intake, exhaust and re- 
lief valves might take care of ventilation in the pas- 
senger cabin, which would have to be constructed with 
perhaps greater cure to details than is usual, Exhaust 
gas heating, or electrical heating, comparatively easy to 
construct, would maintain a comfortable temperature 
in the cabin. Taken altogether, we are told, the diffi- 
culties to be met in providing for altitude flying ap- 
pear to have been somewhat exaggerated. 
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Left: Heavy machine part 


that have outlived theiz 


usefulne 


s and have descended to the humble estate of scrap metal. 


Some of the more bulky properties of the junk man 


A Giant Junk Yard 





Right: Cutting up steel plate to be returned to the furnace 


A Plant that Handles Anything from Discarded Battleships and Abandoned Railroads to Old Tin Cans 


N these days of tre 


mendously expanding 


industry world’s 


ma 


the 
engineers 
are 


greatest 
scientists engaged 


in a constant search for 


new sources of raw ma- 
terial, while thousands 
of experts devote all 
their time to the devel 


opment ot economics 


Looking ahead ren, 
twenty, fifty or a hun- 
dred years, chemists 
and geologists and the 


big men in a dozen other 
lines toil to produce sub 
for everything 
from fuel to Al 
the world is near 


stitutes 
paper 
ready 


ing the end of existing 
supplies of many raw 
materials, but somehow 








By William A. McGarry 








this country, admit that 
| the business is really in 

its infancy. With a half 

century of experience in 

handling everything 

from scrap from tin-can 
| factories to worn-out 
battleships, this firm is 
still developing new 
means of utilizing metal 
scrap that in former 
years went on the dump 
heap as valueless, 


] said to be the largest in 











The plant is located 
on the banks of the Del- 
aware River and is the 
largest of a half dozen 
vards maintained by 
this company. Half of 

Hundreds of miles of barbed wire that never saw France. It may be sold to farmers, and it may go to the _ —— 8 covered 
7 with every conceivable 


even the more far-sighted men of science and industry 
have expressed no fear of a metal shortage 

Qn the surface this may appear to be a blunder 
Man's uses for all the metals increase every day in 
number and extent It is probable that the great bulk 
of all new patent enil for the use of iron, copper, 
brass tin or sere other metal In steel tlone the 
product on is so huge ind the growth of the industry 
has been so tremendous that even in the face of de 
posits that seem inexhaustible one would expect the 
question, “What shall we do when the supply of raw 
naterial is gone 

The answer is to be found in any metal-junk yard 
It throws a new light on the value to civilization and 
progress of these products of the earth For meta 
alone of all the raw ma : 7 
terials wrested by man ip 
from the earth for use 
in building his cities, | 


is com 


transporting | 
furnishing 


merce and 


his pleasure and enter 


tainment, never really 
wears out Machines 
break down or are su 
perseded by better ones, 
bridges collapse, ships 
become too old for serv 


ice and boilers burst 
or become unsafe 
But wodern metallur 
gists and countless 
thousands of workers 
steeped in the ancient 


lore and tradition of the 
iron worker but 
lutely devoid of any sci- 


abso- 


entific knowledge—can 
take the rusted, bat- 
tered remains and turn 


out new lathes and loco- 





Orient for the manufacture of ornaments 


motives, new rip-saws and razor blades, that will give 
first class service and “last a lifetime.” 

In a way the romance of metal is perhaps the near- 
est approach man achieves to the efficiency of nature 
on a large seale rhe earth produces food and then 
utilizes the waste to enrich the soil for further food 
production It is a chemist that never sleeps Man 
mitates this cycle in salvaging textiles, paper and 
other materials for reuse in some other form, but 
nowhere is his percentage of success as great as in 
metal, 

No one who has not inspected a great metal-salvag 
ing plant can realize the extent of his success, or 
grasp its future possibilities. Officials of the Phila- 
delphia company whose forty-acre riverside plant is 


kind of metal junk, and 

thousand tons more are tied up to 

shape of monitors, torpedo boats, worn- 

other discarded Just in- 

the main entrance gate a small mountain of 

shiny, curled which offers of the best ob- 
ject lessons of progress in the field of salvage. 

This stuff from the can factories and other 
tin plants. It represents waste in the manufacture of 
everything from the lightest kitchen ware to the 
heaviest galvanized utensils. For years tons of it were 
thrown away. Because of its extreme light weight the 
curls in all directions, with the result that it 
great deal of It was so bulky and 
to handle that it was not worth while for 
attempt to save it. Even when the de- 

mand for finished prod- 


hundred 
the piers in the 


out ocean liners and 


several 


vessels. 
side is 
scrap one 


comes 


scrap 
takes up a 
difficult 
to 


space, 
so 


industry 








ucts ran far ahead of 
the supply of raw ma- 
terial from the original 
sources — the mines — 


manufacturers could not 


find a method of utiliz- 
ing this scrap. Its bulk 
may be indicated by the 
fact that ten tons will 
fill an ordinary coal 
car. 

A few years ago this 
junk concern made in- 
quiries and learned that 
there were many tin 
plants which would be 
glad to use this mate- 
rial if it could be re 


duced in bulk. The firm 
promptly installed a hy- 
draulie press. Its cham- 
ber is twenty inches 
wide, four feet deep and 
six feet long. It is set 











Steel “skulls” from the rolling mill furnaces awaiting treatment at the junk yard 


(Continued on page 33) 
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Making Satisfactory Glass 
from American Clays 
By S. R. Winters 


SERIES of  investiga- 
tions, embracing a 
three-year period, as con- 
ducted by the Clay Products 
Section of the National Bu- 
reau of Standards, has es- 
tablished the merits of do 
mestic clays for the manu- 
facture of glass. Hitherto 
America has relied upon 
Grossalmerode, Germany, as 
an exclusive source for glass 
refractories, little knowing 
that portions of Tennessee, 
Kentucky, Arkansas, Ohio, 
uwnd Illinois, are veritable 
mines of clay products. 
Plasticity, bending power, 
and strength are the desired 
properties figuring in the 
selection of clays for the 
glass industry. The fire 
shrinkage of the American 
bond clays as contrasted 
with the imported product is 
a disparagement in favor of 
the latter. The extreme 
furnace shrinkage, however, 
according to Government — 





scientists, can be overcome 














A Radio Link in Our 
Telephone System 
By Frank B. Howe 


he repay the latest 
link in the chain of de- 
vices for commercial com- 
munication, the first radio 
telephone to be opened to the 
public has been established 
between Catalina Island, 
California, and the mainland 
by the Pacific Telephone and 
Telegraph Company. The 
system not only establishes 
telephonic communication 
between the island and 
mainland but it can be 
plugged into the regular tel- 
ephone service and connected 
to any subscriber's phone 
without additions or changes 
in the regular house instru 
ment. In fact, since the es- 
tablishment of the service, a 
heavy concessionaire on the 
island, William Wrigley, 
Jr., has been holding daily 
conversations from his resi- 
dence in Chicago with his 
managers on Catalina Island, 

The mechanism of the 
commercial radio telephone 
is anything but bulky. 











by the incorporation of a 
sprinkling of siliceous clay 
or sand, by increasing the 
content of grog or by sizing, and by the use of higher 
pot-arch furnaces. Siliceous clays, perhaps the most 
feasible remedy, are plentiful in New Jersey, and sand- 
wiched among the tire-clay deposits of Missouri, Ken- 
tucky, Tennessee, Ohio, and Pennsylvania. 

That the yx rosity of the pot hody be as low as 
possible when the glass charge is introduced, is a 
prerequisite in glass making. Seemingly, this is con- 
tradictory to the requirement that the fire shrinkage 
be low; whereupon, the Bureau of Standards suggests 
a compromise by using with che siliceous clay a ma 
terial burning dense at the furnace temperature. Ger 
man clay has a porosity of 16.9 per cent at 1,290 
degrees Centigrade whereas a Missouri product shows 
only 8.96 per cent. A happy medium is possible. The 


Arkansas clay, having a porosity of 25.6 per cent : 


t 
the above-mentioned temperature, requires a_ larger 
volume of dense-burning clay to attain the prescribed 
degree of compactness Extreme caution in drying 
glass pots and tank blocks is essential; otherwise, ir- 
regularities will be evident when the pot has been 
placed in the melting furnace. 

American clays resist the corrosion of glass more 
satisfactorily than the imported product. By way of 
disparagement, while the German clay is resistant to 
corrosion sufficiently to meet the requirements for 


tiga: Be 


Block of glass made from American clays, being freed from 
its coat of slag 


glasses of the soda-lime type, it does not compare fa- 
vorably in contact with flint glass. The rigidity of 
siliceous clay at furnace temperatures—its capacity for 
resisting pressure without deformation—is another 
feather in its cap. On the other hand, it has a ten- 
dency of being fragile when being manipulated in the 
furnace; a weakness which expresses itself by an incli 
nation to spall under sudden temperature changes, 
Looking to the development of American bond clays, 
a ceramic chemist of the Bureau of Standards recom- 
mends the abandonment of the pot-arch construction in 
vogue and substituting therefor either the down-draft 
or the up-draft firing common to clay industries. Pref- 
erably, the firing should be done from two sides, over 
bag walls, copying the arrangement of the rectangular 
down-draft kiln employed in brick burning. A_ per- 
forated kiln bottom permits the guidance of heat and 
flames at will, a condition insuring the burning of the 
bottom of the pots which are placed on blocks. Either 
the down-draft or up-draft firing, provided ample 
space is available, renders it feasible to preheat the 
pots to a higher temperature; possibly, 1,200 to 1,300 
degrees Centigrade, Thereby, a maximum degree of 
fire shrinkage will be accomplished here instead of 
deferring the process. until the material reaches the 
melting furnace, Such. an attainment is desirable. 


Special type of mold for the 
casting of glass pots 


Walking around the island 
from the little town of Ava- 
lon, one comes eventually 
into a little cove, free from everything in the way 
of civilization that would tend to interrupt the waves 
of the wireless. There are two little white houses, 
about ten feet square, and two high aerials, That is all. 
In one of the little sheds is the mechanism for sending 
messages, or transmitter. In the other is the receiving 
instrument, which looks much like an ordinary tele- 
phone exchange desk. A generator for charging the 
storage batteries used in the system, completes 

of instruments. ; 

The land end of the system is located at Lon 
a small city on the southern California coast. 
connections are made with the regular service, over 
wires. The charge for a wireless message is no greater 
than for an ordinary long-distance call—40 cents for 
three minutes. The distance from Catalina te the 
mainland is 26 miles, 

That the system is successful, there is not the slight- 
est doubt. One cun hear as clearly as over the com 
mon type of phone and calls are made wit! 
promptness. One man constitutes the entire workin 
force of the island station. When the writer called t 
one-man force was out swimming—calls wer 
made every few minutes, but the mechanism was taking 
complete care of them all by itself, and there was 
nothing for the crew to do. 























Left: General view of the radio telephone transmitter, showing its simplicity. 


Right: Close-up view of some of the transmitter apparatus. 


plate condenser below. 


Center: Small building containing the transmitter 
Note the oscillation and modulation vacuum tubes in upper left-hand corner, the variometer tuner in the center, and the variable 


for sending out the radio telephone waves to the mainland. 


All the components of the transmitter, excepting such accessories as the raotor-generator set, are mounted in the angle-iron frame 


Radio telephone station on Catalina Island, which maintains communication with the California mainland and thence through the usual telephone system 
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One of the 12-foot Pelton Power station, showing the four units each of 3000 horsepower Method of keying the buckets 
wheels capacity to the wheel 


Hydraulic Power Under a Mile-High Head 


Some Interesting Details of a Remarkable Pelton -Wheel Installation in Switzerland 





A} 1 distance of a few k ers from Martigny n cent It an interesting fact that the power absorbed of infested grain, hermetically seal it, and through a 
i the Rhone Valley. at Ful'y, Switzerland, will be by the wheel (whose periphery runs at over 200 miles variety of tests incorporating different temperatures, 
found a hydroelectric installation which has its own per hour) to overcome air friction alone was nearly different pests, different lengths of treatment, and small 
claims to distinction 4 power house nestles among 10 horsepower, or 5 per cent of the normal power It and large air-spaces, arrive at a conclusion respecting 
the trees of the valk md above it. 7.000 feet above ix noteworthy also that when a load of 3.300 horse both the limitations and the possibilities of the 
sen level and between 5.000 and 6.000 feet above th power was suddenly thrown off the turbine, the increase method 

power house, is an Alpine lake, the waters of which in speed was only 344 per cent For the photographs Wheat badly infested with mites was freed by seal- 
coupled with the difference of over one mile in eleva of this plant and the details regarding its construction, ing for 24 hours at 75 degrees to 80 degrees F. Sealing 
tion, furnish the source of power for the generating we are indebted to Engineering and the Hydroelectric for 7 days at 84 degrees to 87 degrees F. cleared o 
station. The water is piped the lake to the power Department of Vickers, Limited infestation flour heavily infested with larve of BE, 
house in a line whose location indicated by the dot .. on . . kuhniella Wheat infested with larvie and eggs of 
ted line in one of our iu rations The pipeline ~ Air light storage and Dry Heat, New Pest Calandra oryzae Wis cleared at TD degrees to 80 de- 
29% miles in length and is connected with a tunnel Controls grees F. in 28 days, with larvie and eggs of C. granaria 
1.650 vards in length, which is partly under pressure , ie ridding of grain of insect pests, through a sim at the same temperature and period, with larve and 
The net working head is 5,412 feet, which, so Car as ple process of hermetical sealing, and the control pupe of C, oryzae at S88 degrees in 25 days. Air-tight 
we know, entitles the Fully plant to first place in of seed- orne diseases of various grains through appli storage of Indian wheat for 23 days at 8S degrees F, 
respect to operating head among the power pleats of cation o¢ dry heat, are two fields of investigation in cleared the sample of Rhizopertha dominiea. This 
the world which agricultural workers have recently made prog- sample was afterward kept in room temperature for 

At the generating station, the water is led te fo ess nine weeks, but remained insect free. 

large Pelton wheels 12 feet in diameter, built of i England, the Grain Pests Committee of the Royal Still other experiments were made with favorable 
steel, each of which carries 54 buckets on its perl] Sock iias published experimental evidence of a very results It had been urged against this process that it 
The method of fixing the buckets is that of Messrs favorable nature, drawing the conclusion that air-tight might be accompanied by the process known as “heat- 
Pickard Pictet, of Geneva, who built the wheels and storage is probably the best method of preserving grain ing.” In order to have a conclusive test on this point, 
who are responsible for the hydraulic part of the and cereal products from insects or mites. The pro- the grain used, sealed in thermos flasks, purposely con- 
plant It will be noticed from one of our illustrations cedure followed in experiments was to take a sample tained excessive moisture. Not only did no “heating” 


result, but the method was also found to 
prevent the growth of molds. Owing to 
the exaggerated moisture the wheat be- 
came acid, but the authorities state there 
is no reason for thinking this would oceur 
in normally dry grain. 

The control of seed-borne diseases in 
grain is reported on in an official Ameri- 
can publication. This is a subject natur- 
ally of most interest to farmers and seed 
dealers, The experiments with dry heat 
were rendered particularly important be- 
cause of certain seed-borne diseases which 
do not yield to the ordinary chemical and 
hot water treatments. 

These diseases include bacterial blight 
of barley, bacterial blight of oats, wheat 
scab, spot-blotch of barley, net-blotch and 
stripe disease of barley, and Helmintho- 
sporium blotch of oats. It was found that 
bacterial blight of barley and bacterial 
blight of oats can both be eliminated by 
exposing the infected seed to dry heat at 
temperatures which leave the seed still 
viable. 

A number of seed-borne fungous dis- 
eases, including wheat scab, primary in- 
fections only, and spot-blotch of barley, 
are practically eliminated by the dry heat 
treatment as used. Striped disease of 


that the buckets, A, are mounted in a 
mortised groove, R, in the periphery, ID 
and that they are held by keys, C, which 








are driven between them Each of these 
wheels develops 3,000 horsepower when 
running at 50OO revolutions per minute, 
and each has a single jet, which strikes 
the wheel horizontally at its lowest point 

The wheel is fixed on the turbine shaft 
by means of a cone keyed to the shaft, 
which is mounted on two self-lubricated 
bearings carried on a frame that is incor 
porated with the bed plate rhis frame 
also carries the wheel case, the governor 
and the jet pipe. Within the castiron bed 
plate there is formed below the wheel a 
rectangular funnel, which leads the dis 
charge water from the turbine to a hori 
zontal steel pipe, 4 feet 3 inches in diam 
eter and 33 feet in length rhe velocity 
of the escaping water is nearly 600 feet 
per second, and at the outlet a baffle plate 
serves to maintain a certain depth of 
water which forms a deadening pool to 
break the velocity of the jet when it is 
diverted beneath the wheel at the time 
of sudden removal of the load rhe water 
is led to each turbine by a 10-inch cast 
steel pipe provided with a manually-oper 


ated equilibrium valve rhe jet pipe has 
barley, loose smut of barley and smuts 


of oats, are markedly reduced by dry heat 
without inflicting material injury to ger- 
mination. 

Experiments appear to indicate that 
barley, wheat, rye and oats, especially 
when of good quality and well-dried, are 
able to withstand long-sustained exposure 


a nozzle of tempered steel, and th 
discharged is regulated by a steel needle 
which moves in the axis of the jet pipe 
A cast steel deflector, placed betwee 
nozzle and the bucket wheel, is raised 
lowered by the action of a governor, and 
when it is lowered it causes a deflection 
of the jet water from the buckets - 
The tests of the installation show that Hydro 














-electric power house, Fully, Switzerland, which operates under a head to dry heat at relatively high tempera- 
it has a maximum efficiency of 82.3 per of over one mile tures, 
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Shutting Out an 
Eyesore 


_ a hide the unsightly ap- 
pearance of a building 
construction a Los 


under 
devised 


Angeles 
the unique idea of building 
an ornamental fence around 
the entire structure that was 
entirely out of the ordinary. 
The outline of the fence in 
places was built to resem 


architect 


ble the roofs of California 
bungalows and the painter 
completed the bungalow 
with his brush, working in 
the windows, pillars, vines 
and trees and people in the 
windows. Parts of the 
fence were also used for ad- 
yertising, with a lot of 
elever art work, the whole 
scheme being to make a 
beauty spot out of what 
otherwise would have been 
a neighborhood eyesore. 


The Shock Loader 


MECHANICAL ~ shock 
A loader which can _ be 
driven down a row of corn 
or small grain shocks, pick 
up the bundles and elevate 
them into a rack driven 
alongside, is shown in the 
accompanying illustration. 
It is used to a considerable 
extent in the spring wheat 
country of the Dakotas and 
Canada where it saves a 
great deal of labor in 
threshing. The principle of 
the machine is similar to 
that of the hay loader, ex- 
cept that the bundles or 
shocks are picked up at the 
front instead of at the rear. 


A New Track-Laying 
Device 

UR cover this week 

shows a_ special ma- 
chine for laying and lifting 
track, recently perfected. It 
consists of a structural steel 
frame for placing on a stan 
dard flat or logging car. This 
frame carries on an upper 
deck a two-drum engine to 
operate a ioad line and a 
“traffic” line. Two cars 
hooked up with a locomotive. 
the machine car ahead and 
the tie car next to the loco- 
motive, comprise the equip- 
ment ready for work. The 
trolley track is constructed 
of two channels riveted to 
form a strong girder with 
the flanges forming a track 
for the trolley carriage to 
traverse, The trolley track 
is constructed in three sec- 
tions and is attached under 
the upper deck so as to pro- 
vide clear passage for the 
carriage throughout its 
length. 

The machine is built for 
lifting a maximum load of 
4,000 pounds at either ex 
treme end of the boom and 
for carrying the load either 
way the full length of the 
boom. The normal hoisting 
Speed of the load is 100 feet 
per minute, and the normal 
Speed of the carriage trav- 
ersing the boom is about 200 
feet per minute, The ca- 
pacity of the equipment for 
the load of rails and ties de- 
pends upon the carrying ca- 
pacity of the cars used and 
upon the railroad track. 
There is ample space in the 
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The “bungalows” and the advertising sign are alike parts of the wooden camouflage of a big 
building operation 

















Saving labor at threshing time with the shock loader. Machines of this kind are used to a considerable 
extent in the spring wheat country of the Dakotas and Canada 
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How two continental shop-keepers have made the most of their inability to get plate glass 
for their front windows 

















Left: A modification of the milk cart in use as a means for unrolling wire from the spool direct to the fence. 
Right: An effective post-puller 


Speeding up the business of fence replacement 


23 


machine for carrying 150 
sixty-pound rails, still leav- 
ing sufficient room to pass a 
bundle of 15 ties through the 
machine, In practical use 
an average load with ordi 
nary equipment is sufficient 
rails and ties to lay a quar- 
ter mile of track. 

The machine is also used 
in placing bridge structures. 
The boom reaches out far 
enough to place sills, caps or 
complete bent if the bridge 
is constructed that way. Thé 
timbers or stringers are 
picked up with the machine 
from the side of the right 
of way, carried on the rail 
car or the tie car to the 
bridge, and lowered to the 
exact spot desired. 


“Ersatz” Window 
Dressing 

INDOW dressing, it 

might appear, is depen- 
dent entirely for its effects 
upon the presence of a real 
window, a sheet of plate 
glass filling the entire space 
between the door and the 
corner of the building. In 
parts of Europe, however, 
plate glass has been de- 
stroyed on a much larger 
scale than that on which it 
has been replaced. The in- 
genious seeker after show 
effects is then obliged to 
turn his imagination into 
new directions, and evolve 
a display which shall not 
call for the full window. 
We illustrate the manner in 
which two continental shops 
have solved the problem. 
One of them has replaced 
the single sheet of the un- 
obtainable plate glass by a 
number of panes of ordinary 
window glass, and has suc- 
ceeded in designing the 
frames of the latter in such 
a way as actually to ¢ 
rather than to offen 
eye. On and behind 
panes we see the cus 
signs and display of wares. 
Another has taken the bull 
more boldly by the horns 
and substituted a large or- 
namental sign for the win- 
dow, leaving only a few 
panes of glass at the top for 
illumination, 


Tools for Fence Makers 
4 WO handy devices to be 

used in fence making and 
tearing down are shown in 
the accompanying  photo- 
graphs. The one is an at- 
tachment to the milk cart 
for unrolling wire from 
spools and the other a device 
for pulling posts. In the 
former a steel rod is placed 
through two wooden up- 
rights and supports the wire 
spool, <Any farmer could 
easily make a cart for this 
purpose if he did not have 
one already in use. The 
post puller is simply a long 
lever mounted on two wheels 
near one end with a hook at- 
tached which is fastened to 
a chain wrapped around the 
base of the posts. The 
wheels act as the fulcrum of 
the lever and should be 
heavy enough to support a 
rather severe weight, for a 
tremendous leverage is se- 
cured, 
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Science Coming Into [ts Own 


The National Research Council and Other Research Organizations and Some of Their Achievements 


By Charles Frederick Carter 

















rev HIRTY on } Another wide m em calling for study on a most line of study for months without any idea of where 
| ‘ ‘ " ‘ f ‘ ‘ thre daptation ot l fertilizers to he is going or what he will do when he gets th re 
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The E. I. du Pont de Nemours Co 
employs a research staff consisting of a director, 400 
graduate chemists and engineers, and assistants and 
workmen to the total number of 1,1S9 in four labora 
tories scattered in three states on problems relating to 
the manufacturing operations of the company, including 
miscellaneous chemicals, dyes and intermediates, explo 
sives, coated fabrics, plastics, pyroxylin solutions, 
lacquers, paints and varnish and the production of mis- 
cellaneous raw materials, such as mineral acids and 
nitrates of soda 
Another research staff ranking among the half dozen 
foremost is that maintained by Wilson & Co., packers of 
Chicago, consisting of a director and ten assistants 
studying problems connected with fermentation, spoil- 
e, hydrogenation of oils, refining and handling of oils 
und by-products. The Eastman Kodak Company has a 
research staff of a director and 40 chemists, physicists 
ints studying 


and photographic experts with 30 assist: 
the theory of photography, new photographic materials 
and theory of manufacturing processes. The National 
Aniline and Chemical Company maintains a research 
staff of ten chemists which devotes its entire time to 
the study of problems relating to dyes and interme 


The foregoing will give some idea of the extent to 
which research is now conducted in the industrial arts 
and perhaps an inkling of the nature of some of the 
problems Altogether there are now about five thou- 
sand scientists and assistants employed in research 
by manufacturing corporations, Their investigations 
cover practically the whole range of materials used 
in manufacture and the resultant products. The value 
of their labors is beyond calculation; the tungsten lamp 
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WEAPON in war, theoretically, depends for value 
A upon its armament, protection and mobility; and, 
for practicability, given an employment of it, upon its 
destructive power, the ease and economy of its employ 
ment, and the relative protective measure afforded while 
relative protection which 


using it, compared to the 


can be used to frustrate it or stand up under its blows, 

In new departures in warfare, and with new weapons, 
the offense is normally developed, initially, at a rapid 
rate compared to counter-protective measures. In war 
time this is largely due to secrecy and the tremendous 
energy put into the design, production and employment 
of the new weapons; while in peace time, inertia, con 
servatism, and lack of vision with respect to new de 
velopments, produce the same effect. Disaster in sight 
is what quickens the vision and produces the energy to 
enable defense to obtain rapid development. So, it 
usually occurs that, given disaster ahead, defense is 
accelerated and eventually catches up. Its rate of 
overhead depends, in peace time, upon the vision, energy, 
and persistence of the responsible officials, and, in war- 
time, upon the urgency of the necessity—at home, 
upon the inventiveness, money, and available production 
facilities, and, in the field, upon strategical disposi- 
tions and the tactical ingenuity of leaders, 

This is applicable ashore and afloat and has been 
the history of development in all warfare. We may as- 
sume that with the first development of the stone axe 
and the bow-and-arrow by prehistoric man, rough hel- 
mets and shields appeared almost simultaneously; and, 
in later periods as lance, sword, and cross-bow came 
into existence, chain armor and similar defense paral 
leled the offense. 

In the late war, such developments as the submarine, 
tank, gas, and machine gun, and massed artillery with 
explosive shell and gas, caught the defense lagging 
materially and tactically. Aircraft came as a distinct 
innovation and the defense is still not perfected ma 
tactically afloat Aircraft, if 


terially or ashore or 
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Weapons at Sea 


The Place of Aircraft and the Battleship 


By Commander E. G. Allen, U. S. N. 


counter air defense is neglected, has under the theo- 
retical value of a Weapon, namely armament, protec- 
tion and mobility, tremendous values. As armament it 
ean carry gun, bomb, or torpedo; while protection is 
assured by operating at will in a medium heretofore 
not used by man in war, and its mobility is the greatest 
yet achieved by man in a weapon, 

This feature, the retardation of defense development 
in peace, Was illustrated by the status of the submarine 
in the late war. Great Britain, with a huge sea com 
merce, her home government centered in a small island, 
located near probable enemies, and dependent for ex 
istence on sea-borne commerce, had lacked ordinary 
foresight and vision in perfecting her submarine de 
fense, Similarly, the underwater protection of her 
capital ships had lagged behind torpedo development. 
Necessity in war compelled her to perfect this anti 
submarine defense in two years, 

The initial destruction wrought by the submarines, 
tremendous in its effect, brought the usual storm of 
fanaticism relative to the value of the submarine as a 
weapon. In this country a serious move arose to in- 
trust the entire. national defense at sea to the under- 
seas boat. The submarine has now, in a large measure, 
found its place; its proper value and its limitations are 
Defense against it is to a great extent 
It is almost beyond 


recognized, 
perfected materially and tactically. 
a possibility that in a future war the defense could lag 
to such an extent that the submarine should be the de 
termining factor of the war. 

The advantage gained by the submarine is not in a 
new armament, but in the relative protection it secures 
from invisibility in approach, attack, und getaway. 
Absolute cover from vision is its prime asset. 

Aircraft has not this advantage, its primary asset 
Aircraft will 
employ no new armament, and the defense is given 
the same old problems, namely, to combat bombs, tor 
pedoes and gas fire, when used with great mobility in 


being mobility, rendering surprise easy. 


9° 
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war. The defense at sea against aircraft is an eusier 
problem than submarine defense, because aircraft is 
not invisible, It is both visible and audible, and de 
fensive measures can be positive in that the attack is 
located and fixed by vision and sound. 

By water-tight subdivision and armor, the capital 
ship already has in a large measure protection against 
the weapons enumerated, namely, bomb and torpedo, 
and can be made immune by simple arrangements 
against gas. With the addition of more horizontal or 
deck armor, the aircraft bomb can be discounted as 
a serious weapon against such armored ships, Against 
merchant vessels, destroyers, light cruisers, or plane 
carriers, the aircraft bomb has a case, 

Counter-air-defense is, logically, the major counter 
against air attacks, and anti-aircraft gun defense is 
the secondary counter, Afloat, anti-aircraft guns 
should be of more value than ashore for the following 
reusons : float, the battery is always at the scene 
of the object to be protected; ashore, the anti-aircraft 
defense is usually spread out to cover a line. Once over 
this line, the bomber drops his bombs at leisure unless 
the object to be bombed has additional local defense. 

At sea, there is, over each particular ship, a limited 
vertical rectangular area bounded by the height and 
speed of the bombing aircraft in which such aireraft 
inust be to hit the ship. If not in this area, when 
dropped, the bomb misses. Counter air fixed-barrage 
can be adjusted to keep high-explosive shell bursting in 
this area, rendering bombing unsafe and difficult. This 
secondary defense must, of course, be supplemented by 
a major one employing protective pursuit planes, These 
combined defenses, properly organized, should render 
a fleet practically immune from bombing. 

The torpedo plane, however, is a more serious weapon 
than the bomber, due to its greater flexibility for tacti 
cal purposes—torpedoes can be released at vi 
ranges and on any bearing-——and due to the fact 

(Continued on page 33) 
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HAT virtually -impenetrable barrier placed about 

Madame Curie since the very day of her arrival in 
New York City and resolutely maintained against re 
peated but futile press photographer, 
newspaper reporter, special writer and technical jour 
removed for a few hours on the eve 
All our previous efforts 


onslaughts of 


nalist alike, was 
of her departure for France 
to reach the discoverer of radium were absolutely 
wasted. But on June 24th, the day prior to her sailing 
on the “Olympic” with her precious gram of radium, 
Madame Curie granted us an interview at the home of 
her hostess, Mrs. Meloney, in New York City. 

First of all, let us hasten to assure the gentle reader 
that Madame Marie Sklodowska Curie is not one who 
would set herself apart from the public. This matter of 
refusing to grant interviews and pose for almost count 
less press photographers was not one of her own choos 
ing. It was an imperative measure arising out of 
her poor state of health. And when it is borne in 
mind that the workings of the modern press and news 
picture machinery are such as even to wear out robust 
persons, we can readily see the justice of the barrier 
thrown about Madame Curie. 

She carries honor and fame gracefully, this wonder 
ful woman. For despite the fact that Madame Curie 
had fifty-five degrees from numerous universities, col- 
leges, laboratories and other institutions before coming 
to this country, to which must be added ten more de- 
frees conferred upon her by American universities and 
colleges during her seven-week sojourn in these United 
States, Madame Curie remains—and always will re- 
main—just plain Madame Curie. 

Unassuming, plainly but neatly dressed, womanly 
and motherly in appearance, yet keen when the conver- 
Sation swings to scientific matters, speaking a delight- 
ful English that is flavored by what may be a trace 
of her Polish birth and a good bit of French, her 
adopted mother tongue—that, in brief, covers the out- 
Standing features of Mme. Curie as we saw her, ques- 


Chat with Madame Curie 
What the Discoverer of Radium Thinks of Us and What We Think of Her 


By Austin C. Lescarboura 


tioned her, listened to her for upward of an hour. 

Before going ahead with Madame’s little talk with 
us, it may be well to run over the major details of her 
all-too-brief stay in America. Madame Curie came here 
from France on May 11th last in order to receive a 
gram of radium—the gift of the American women in 
recognition of her services to science and humanity 
The gram of radium was presented to her by President 
Harding on May 20, 1921, at the White House. Be- 
tween May 11th and June 25th, the day of her depart 
ure, Madame Curie visited most of our leading uni- 
versities, colleges, laboratories, Government bureaus, 
cities and natural wonders, 

As already stated, ten degrees were conferred upon 
her in recognition of her contributions to science and 
humanity. Smith College conferred the degree of 
Doctor of Science: Doctor of Medicine was conferred 
by the Woman's Medical College; the University of 
Pittsburgh conferred two degrees, Doctor of Science and 
Doctor of Laws; Yale, Columbia, Chicago, Northwest 
ern, and Wellesley conferred Doctor of Science; and 
Doctor of Philosophy came from the University of 
Pennsylvania. 

Aside from honorary degrees Madame Curie received 
numerous other distinctions. Thus the Philosophical 
Society awarded her a gold medal, which carries a 
money award of $800. The Naples Table Award of 
$2,000 also went to Madame Curie, as well as the Wil 
lard Gibbs Medal for scientific achievement, which, it 
is said, has never been awarded to any other woman. 
This famous scientist was also made Fellow of various 
technical societies. But despite it all, she remains just 
plain Madame Curie, working for the good of humanity 
and for the expansion of scientific knowledge. 

Madame Curie likes America—who wouldn't? She 
was highly impressed by what she saw and heard at 
the various American universities and colleges which 
While not willing to commit herself to a 
regarding the relative merits of 


she visited. 
definite statement 


European and American institutions of 
Madame Curie believes that we have excellent facilities 
for training our youth for every line of endeavor. The 
girl colleges pleased her immensely, and she commented 
most favorably on the fact that many of our girl coi 
leges—Bryn. Mawr, Vassar, Wellesley, for instance—are 
located in the country, which is more conducive to good 
health and quiet study, But greatest of all, in Mad 
ame Curie’s opinion, are our free institutions of learn 
ing, especially in such centers as New York City, where 
the lack of financial means need not necessarily stand 
in the way of the ambitious boy or girl desiring an aca 
demic training 

Both from within and without, we Americans have 
got into the habit of believing that little we do is 
done for anything else than to make money, jut our 
dollar-chasing habits have been grossly exaggerated, 
so it seems. For we asked Madame Curie if she found 
our scientific laboratories interesting, and she replied 
that she did. Following that, we asked, in a somewhat 
abashed way, if she thought we were contributing any- 
thing to science, instead of taking science and molding 
it into the ways of industry for the pure and sole 
purpose of making money. i 

Here is the answer: startling, to be sure, but never 
theless true. Madame Curie believes that much of the 
work done in our leading laboratories and universities 
is done for the sake of science—pure science—and does 
not contain the slightest trace of industrial motives 
Qur Government laboratories are doing wonderful work 
in many different directions for the good of science 
and humanity at large, and with the dollar sign con 
spicuous by its very absence, Truly, we are not the 
money grabbers or dollar chasers that we have been 
made out to be by others as well as in our own minds 

Still, there is something wonderful about our indus 
trial prowess, Madame Curie was delighted with our 
development of the radium industry; indeed, we have 

(Continued on page 35) 
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Three interesting lightning effects, as recorded by the “still” camera specially adapted for this sort of photography 


Lightning 


A Brief Statement of Its Nature, with Some Figures and Some Photographs 


natural phenomena lightning is one of the 


} ie 


understood In school many of us were 
taught to believe that lightning is caused by one cloud 
striking against another In other words, the sugges 


form of frictional electricity 
hed truth The 


lightning is 


lightning is a 
This is a far-fete 
resides in the fact that 


tion that 
was firmly implanted 


element of truth 


the result of an accumulation of static electricity sud 
denly discharging, and frictional electricity is also a 
form of static electricity An explanation of the va 


rious phenomena that result in lightning takes us 
to a 


eontradistinction 


back 
simple discussion of static electricity at rest In 


from electricity in motion 


is composed of electric charges, both 
and tend to 

But if a substance were to receive positive ele 
mother body, the first 


Every substance 


positive negative Dhese neutralize each 


other 
tric charges from 
its polarity and become a positively charged body 


would change 
This 
received 


whether the charge 


occurs 


change in polarity 


additional charge may 


or to the earth itself 


be positive or negative Such 


be given off to another substance 
The earth is known as a 


voir for all electric 


neutral body, a sort of reset! 


charges It receives and gives oft 


beth positive and negative charges according to the 


surface to attain 


tendency 


substances on or hear its 
And it is the 
this neutral condition 


needs of 
an electrically 
of all substances to achieve 

Another phenomenon that 


neutral state 


must be borne in mind is 


the fact all electric charges tend to seek the surface 
of a substance For example, if you charge the inside 
of an iron ball you will find that the outside surface 


is also charged. Carrying the idea into the realm of 
the clonds we find that 
drops, are charged electrically 
when 
to form a total 


individual drops remains the same, but 


clouds, being « nhposed or rain 
Each raindrop contains 
coalesce 


trillions of them 


number 


charges, and 


cloud the 


its own 
of charges on the 
they are com 
pressed into a comparatively small area, Consequently 
cloud as a unit rises and a power 
Now 
sails over the earth's surface, it discharges its electri 
Phat is light 


pushing the 


the potential of the 
ful charge becomes concentrated, when this cloud 
brilliant flash 

through the air 


load into the earth with 
rhe 
particles of 
force, and after it 
path made by the 
of minute 
flash causes the 


ning flash breaks 


matter out of the way with tremendous 
has passed the air 
rhis pushing away 


behind the 


closes about the 
electric current 


substances and the closing in 


roaring sound of thunder 
Lightning occurs not only between various objects on 
the earth, suc h as trees and a cloud, but also between 
two clouds of different potential Discharges 


too, from a lower to a higher stratum; and often rain 


eccur, 


By Jerome Lachenbruch 


will discharge a cloud silently: in such cases the light 
ning ceases with the rain. In all cases, however, thick, 
dense clouds serve as conductors of electricity And as 


lectrical conductor a 
ladder of 
earth and a charged cloud or be- 


we know that dry air is a poor e 
annot take place unless there is a 


discharge 
moist aiv between the 
tween two clouds 
From the layman's there are two 
kinds of lightning, 


Forked or 


point of view, 
forked 
lightning may be a 


main lightning and sheet 


lightning chain mile or 


more in length and usually descends in a zig-zag course 


Sheet reflection on the sky of dis 


lightning is but the 
tant electrical 
Sir Oliver 


discharges 
Lodge 
distinct types which he named the A and the B flashes 
Che A flash occurs, when 
an electrically charged cloud approa 


distinguished lightning into two 


according to Sir Oliver Lodge, 
ches the earth with 


out an intermediate cloud intervening In this condi 
tion, the discharge takes place directly between the 
loud and the earth The B flash, however, occurs 


when another cloud intervenes between the cloud carry 


ing the primary charge and the earth. The two clouds 
then form a condenser; and the discharge from the first 
tukes place into the Now the 
the earth side of the lower cloud is suddenly 
latter to the earth follows. 
that no known 


protection 


free charge on 


reliev ed, 


second. 


from the 


discharge 


takes 


and a 
But it 


lightning 


such an erratic course 


conductors are an adequate 


igainst it 


rhe accompanying photographs and others of the 
same sort are the result of a technique developed at 


the Dontinion Astronomical Observatory in Ottawa, 
Canada, and applied chiefly by the U. S. Weather 
Bureau and the Mt. Wilson Observatory, as well as by 


the Canadian meteorologists With them as a_ back- 
ground the story of lightning has been animated so 


kinds of light 
An in- 


flashing of the various 
seen on the motion picture screen 
phenomenon, not visible to the naked 
sometimes occurs in such photographs in the registra 
tion on the sensitive photographic plate of black streaks 
effect This 
photographed 


that the actual 
ning may be 


eresting eye, 


known as the Clayden has rarely been 


successfully 
If the 


cause of 


meteorologist is interested primarily in the 
lightning another type of scientist will deny 
contentment until he knows the various quantitative 
data reference to the flash. Dr, Steinmetz, in a 
recent interview, supplies some of these. He estimates 
the difference in potential between the cloud and the 
ground, or between the two points of discharge in the 
clouds, to be no less than 50,000,000 volts. The current 
flash he 10,000 ar res, Both these 


with 


in the States as 


values, of course, are averages and may be materially 
exceeded by individual flashes, which tay likewise 
fall far short of the stated But in spite of 
this tremendous voltage and amperage the acrval power 
flash is comparatively small because of 
the extremely short duration. Dr. Steinmetz esi'mates 
this factor at 50,000 kilowatt-seconds, or less th, 2 of 
the kilowatt-hours that we find charged for at current 
rates on our lighting bills at the end of the month. Se 
if we could catch all the current of an electric flash and 


figures 


value of the 


put it to work under conditions the most favorable to 
its usage, it would be worth only sixty or seventy 
cents Mr. Steinmetz points out that our impression 


of the duration of the flash is not at all to be relied on. 
If it is bright seen at all, it must of 
necessity, by the principle of visual persistence familiar 
to all movie fans, look to us just as it would look if it 
lasted one tenth of a Indeed, when it is of 
extreme brilliancy, the effect of dazzlement is added to 
that of ordinary visual persistence and we are con- 
vinced that the flash lasted for several seconds. This is 
seldom, if ever, in accordance with the facts; Dr. Stein- 
metz sets .0O01 second as the duration of the flash, and 
any student of electricity will realize that this must be 
substantially correct. Flashes of much longer duration 
must ordinarily be of low potential, though of course 
there is no absolute limitation to the duration of high- 
pressure lighning. 


enough to be 


second, 


Sewage Disposal in the Country 

_—s by which an isolated dwelling (or small 
r group of buildings) having running water may 
dispose of sewage safely and at small cost is ree 
ommended by the U. S. Public Health Service. 

The chief feature of the system, which has been in 
operation in New Hampshire for summer 
cottages and hotels for ten years, is a rectangular septic 
tank, of concrete, with a minimum capacity of 94 feet. 
This will four cubic feet additional 
should be provided for each additional person, 

The tank should be buried under 12 to 18 inches of 
earth, as near as practicable to the house, with which 
it should be connected with piping. The effluent from 
this tank, which contains organic matter that might 
be objectionable and even dangerous, is commonly best 
disposed of by some sort of subsurface irrigation whose 
exact form will necessarily be governed by the nature 
of the soil. Full details are given in the report. 

Before installing such a system, however, the State 
health authorities should be consulted, especially in 
the limestone sections of the country, where care is 
necessary to prevent the contamination of springs. 
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Bombing a U-Boat 


7E referred in our last issue to the fact that the 

first attempt to sink the ex-German U-boat “117” 
by aerial bombing was successful, and this week we 
present a photograph which is unique for the fact that 
both bomber and bombed appear in the same picture. 
This was rendered possible by the comparatively low 
altitude at which the bombs were released, together 
with the considerable stretch of water which separated 
the photographer from the target, and probably by the 
use of a telephoto lens. 

The sinking of this U-boat, which, by the way, was 
one of the later German submarines, was done in six- 
teen minutes, and the craft now lies on the bottom 
at a point sixty miles off Hampton Roads. One flight 
ef three “F-5-L” planes sunk the submarine, using 
twelve bombs in the course of two attacks. The first 
attack took place at 10:23 A. M., when three ranging 
bombs were dropped, none of which made a direct hit 
but all of which registered close to the mark. After 
passing over the target the three planes returned for a 
second attack, when nine bombs were dropped from an 
altitude of approximately 1,200 feet. One of the nine 
made a direct hit just aft of the conning tower, and 
the eight other bombs dropped within a very few yards 
of the vessel. 

The first attack with three bombs was made at 
10:23 A. M. ‘The second attack was timed at 10:32 
A. M., and at 10:38 A. M., the bow of the submarine 
submerged, the boat sinking steadily until shortly 
thereafter the conning tower went under and the boat 
disappeared altogether at 10:39 A, M. 

The experiment proves that a single 163-pound bomb 
if it makes a fair hit on the deck of a submarine will 
sink her. The fact that only one out of nine bombs 
scored a hit at the comparatively low altitude of 1,200 
feet suggests that if bombing attacks from the air 
are to be successful they must be carried out at mod- 
erate elevation, certainly not above 4,000 or 5,000 feet. 
The airmen, of course, in the present case had every- 
thing in their favor. There was a calm sea, little if any 
wind, and there was no defense by the customary anti- 
aireraft guns. Against the much larger target pre- 
sented by a battleship or a cruiser more hits would 
doubtless have been recorded than one out of twelve. 
On the other hand, it is probable that several of the 
bombs which failed to hit the target, detonated in the 
water so close to the U-boat that the concussion would 
have opened her seams and sent her, if more slowly, 
to the bottom 


Re-Introducing the Trackless Trolley in the 
United States 
DEMONSTRATION of the trackless trolley bus was 
i given recently at the Schenectady plant of the 
General Electric Company before a large number of 
prominent street railway officials and engineers. 

A double trolley wire necessary for this type of car 
Was strung up over a route of about % mile and the 
visitors spent most of the day riding back and forth in 
the car, examining the mechanical features and testing 
the apparatus. The demonstrations were declared in 
every respect successful 

The tests took place previous to the placing in service 
of a number of these cars in Richmond, Va., which 
will be followed by installations in other cities. 

The trackless trolley car resembles in general size 
and appearance the present one-man safety car and 
Seats 30 passengers. The equipment consists of suita- 











One-man trackless trolley car constructed for use 
in Richmond, Va. 
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At the top of this view are three airplanes whose 
bombs are seen detonating upon and 
around U-boat 117 below 


ble railway motors and a controller arranged for foot 
operation, 

Two overhead trolley wires supply the current which 
is taken into the car by a sliding type collector, maneu- 
vered by the motorman from his seat. This arrange- 
ment allows a leeway of 18 feet, or 9 feet on each side, 
for passing other vehicles, Furthermore, this allows 
two cars to operate .n opposite directions on the same 
wire. The collector can be disengaged, swung off to the 
side, and reconnected to the wire after passing the 
other car, 

When running over the track area of the system, 
that is in returning to the barn, the trackless car is 
ecuipped with an adaptor on the collector for connection 
with the standard overhead, and a shoe which fits into 
the trolley track groove and gives the necessary ground 
connection, 

The chief advantage of the trackless over the regular 
trolley system is the low initial capital investment. To 
install a single track trolley line on an unpaved street 
the cost is about $35,000 per mile. On a paved street, 
where the trolley company is forced to pay for the 
pavement between the rails and two feet outside, the 
cost jumps to $75,000 per mile. The overhead for 
a single trackless trolley costs approximately $4,500 per 
mile and where a double set of wires is strung the 
cost will be about $5,500 per mile. 

As compared with the motor bus the operating and 
maintenance cost is much cheaper. From the stand 
point of the rider, it is claimed, it provides a service 
of equal reliability and comfort, and in many cases the 
operation is faster and smoother, especially where the 
streets are well paved and maintained. Comparing the 


27 


operating cost with the motor bus, gas and oil cost on 
an average of five cents per mile, whereas with the 
trackless trolley the cost of electricity is but two cents a 
mile. The maintenance of equipment including tires, 
averages 944 cents per mile for the motor bus as com- 
pared with four cents for the trackless trolley. Depre- 
ciation on the gasoline bus averages 3.4 cents per mile 
as compared with 1.9 cents for the trackless trolley. 
The saving in favor of the trackless trolley is therefore 
10 cents per bus mile. Figuring that the average bus 
runs 35,000 miles per year, this means a saving of 
$3,500. The first cost of a trackless trolley installation 
is higher than a gasoline bus—due to the overhead con 
struction reqnired, Interest, depreciation and taxes on 
this investment reduces the annual savings from $3,500 
to from $2,700 to $3,000 per bus in service. 

Trackless trolley .ars have been in successful opera- 
tion in some European countries for several years. 
One hundred miles of trackless system are in use in 
England, and in Italy several companies are operating 
over 40 miles of route. 

Such cars are not new to the United States, but at 
present none are, so far as can be learned, in use, The 
general purpose of this car is not to supplant or take 
the place of the ordinary rail system for the business 
districts or thickly settled sections of a city, but to 
make it possible to operate trolley cars in suburban sec- 
tions where the cost of laying and maintaining rails 
and ties would make the extension of lines imprac- 
ticable, 

Barn Screens, Too 

A= dairy farm keeping pure breds and known for 

its excellent business management screens its barns 
—windows and doors—in summer just as diligently as 
ever any dwelling house was screened. An endeavor 
is made at the same time to keep the barn clean. The 
twin measures do a good deal to abate the fly nuisance, 
which at present production costs is a serious one in 
summer on thousands of dairy farms in this country. 

There is absolutely no question of the effect of dis- 
comfort on milk production. The cow pestered by flies 
gives less milk, often markedly less, Dairy farmers 
now do various things to combat the fly nuisance, 
but usually a combination of measures is best. 


Capping an Oil Gusher In Minutes to Save 
Thousands of Gallons of Oil 
A deal has been said in the past about the 

enormous quantities of oi! that are wasted year 
after year through the inability of oil field workers to 
control gushers, Following the successful drilling oper- 
ations a good oil well sends up a heavy stream of oil 
which is blown high in the air; and quite obviously, 
some means must be employed to cap seach a gusher 
in order to bring the oil supply under proper 
The accompanying illustration shows one of 
eral devices that are now being employed in 
ing oil fields for the purpose of capping gusl 
minimum of time. Here we see an American engineer 
and his Mexican helper completing the task of bringing 
under control a big gusher in the Panuco River district 
of Mexico. The gusher was stopped in a few minutes, 
our informant tells us, and the waste of oil was negli- 
gible. The heavy iron pipe frame helps to hold down 
the capping member. The flow of oil is stopped by 
clamping a cap on the well pipe, following which heavy 
valves are put on. The valves then serve to control the 
flow of oil. One of the biggest gushers in that Mexican 
field was stopped in seven minutes with this device. 

















Stopping the flow of an oil gusher by means of a 
capping arrangement 
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The Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical! Engineer 
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Feeding Experiments 
| r seems that the processes which have 


been de veloped 


nd described for manufacturing cattle food from 
awdust, in which part of the cellulose is converted 
te sugar have een based more up laboratory 
experiment ind = theoretica leduction tha actual 
feedi experiments The Forest Products Laboratory 
prepared a sufficient quant f the food to supply 
three cows for i ufficient time © indicate the desira 
bility f conducting extim ments on a reer scale Phe 
Wisconsin Experiment Stat cooperated in this work 
and the results were so encouraging that it has been 
decided to feed a larger number of animals a_ snffi 
cient length of time to reach definite conclusions rhis 
will necessitate the preparation of a larger quantity of 
such food than has been available heretofore, and the 
qdnal outcome will be awaited with unusual interest 


Manufacture of Carbon Dioxide 


C OMPARATIVELY little has been published concern 
ing the production of this industrially important 


the popular mind with the soda 


ated in 


although 


gas, AaSsSsiK 


fountain something over one hundred million 


pounds of liquid carbon dioxide are produced annually 
on this 


boilers, 


*ke is burned under stean 


continent Coul or ¢« 


producing simultaneously power required for 


purification and liquefaction, and flue gases from which 


the gas is obtained The temperature of these gases 
is first reduced in a fuel ¢ omizel then rubbed to 

them, and then passed »an bsorption system 
in which as much carbon dioxide as possible is combined 


with an alkaline carbonats This carbonated lve re 
turns through the heat regenerator before passing to 
the absorption system to renew the cyclk By such a 
system all heat fully ntilized Che earbon dioxide 
thus liberated from the boiling bicarbonate solution is 


separated from the steam as previously noted, cooled 


and compressed into cylinders 


Losses in Gasoline Motors 
IELDNER and associ 


A ti 
i. Mines some undertook—in 


Investigation 


ites of the Bureau of 


ime ufo connection 


with is relative to the proposed vehicular 


Hudson 
Important 


tunnel to be driven beneath the where the com 


wosition of exhaust gases is an consideration 


an investigation of the efliciency of gasoline motors 


rhe work included analyses of the products of combus 


tion with various types of automobiles, including loaded 
light trucks at 


relation between 


and different rates of speed, and the 


] : 
close 


the per cent of carbon monoxice 


and miles per gallon that might be expected was found 
to exist. Slight adjustments of the carburetor had an 
immediate effect upon the amount of carbon monoxide 
in the exit gases, and some cars were examined in 
which the incomplete combustion of the gasoline vapor 
resuited in a loss above 40 per cent i the possible effi 
ciency of the fuel It was shown that great care in 
carburetor adjustment Will be repaid increased 
wileage, and it was brought out in the discussion that 
the ideal carburetor would be one which would auto 
matically supply richer mixtures for increased loads 
or increased grades, and leaner ones for less exacting 
duty Research is in progress looking to the develop 
ment of such a device With it less than one per cent 
of carbon monoxide would be found in the gase thus 


although it has 
f gases from 


arbor 


helping to solye problems of ventilation 
some that the toxicity « 


been maintained by 
interna! combustion engines is not due wholly to « 


understood that the gases involved 


monoxide It is 


| t nee il ertere wilt the construction 
fa fe vehi r tunnel, since it would be possible to 
| I r through passages at the ottom llowing 
Z perforations and to be draw out 
I gh th the top of the tunne It is estimated 
re t ! 1 million cubie feet of air per minute 
‘ ited, and tl constitutes no small item 

‘ ver expense - 

Glass Containers 

a a idaptabi y of glass as a container for many 
things now placed in tin is already the subject of 
‘ derable research It is recognized that good ma 
‘ ils glass make a more attractive display and 
i permit the purchaser to be suited as to apparent 
juality A new factor comes to light in the experience 
of a certain foreign importing company which found 
forty out of sixty-five gallon cans of maple syrup to 


be minus the syrup upon receipt Somewhere en route 


a small hole had 
extract the contents 


permitted an industrious person to 
pop 


against 


(lass therefore become 


may 


container which will be a preventive 


thieving rhe writer recalls the experience of a manu- 


fucturer of imitation syrup who in the 
that his 


black in the cans in 


maple old days 


ame to a chemist, complaining product was 
became 
no doubt to the action of 
This man 
selling a substitute for 
did object to the action of 


in upon his product and had not thought of using the 


returned because it 


which he shipped it, due 
materials extracted from the corn cobs used 


facturer had no objection to 


ul 


the genuine article, but he 


bvious container £1aSs 


Colors for Glazes 
were last 


colors 


reported 
involving 
general 


yey interesting experiments 
fall by J. D. Whitmer 


obtained by the use of 


with glazes 
nickel 


glazes consist of the oxides of barium, potassium, 


to le oxide In 
these 
which 


culcium, zine, nickel, aluminum, and silicon, with 


miaignesiuni other oxides are used, the 


tions of the 
ng upon the 


tin, or 
various constituents being varied, depe nd 
The 
green to grayish 
from the 
magnesium oxide 


colors desired shades were reported 


the 
nickel in the 


from )lue green shades 


being obtained oxide of 


presence of 
Lime—Its Properties and Uses 

7 Hii Bureau of Standards 
tion of its ¢ 


' 
ive reneral 


issued a revised edi 


has 
‘ircular No. 30, 


which is designed to 


information on the subject of lime, its 


preparation and uses. Of one hundred and sixty lead 
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chemical 
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ing where 
required A 
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Stries Vihe 
they use the material and the quantities 


list of the tests usually applied to lime is given, includ- 
ing such items as chemical analysis, rate of hydration, 
pla cits nd-carrying capacity, fineness, proportion 


of waste, time of set, and compressive strength 


Permeability of Rubber to Gases 
4 p~ode he No. 3S7 
Bureau of 


subject of scientific paper of the 


Standards in which the results of a 
series of tests are given, including data on the relative 
permeability of rubber to some of the common gases 


bilitv to w 





rhe perme: ter vapor is high, being approxi 
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the 


times the permeubility 
permeability to hydrogen as unity 
other common gases: 


0.45: 


following figures are obtained for 


Nitrogel O16 air. O22 argon, O26: 


ammonia, 8.0; methyl 


a Ooxveen, 
helium, 0.65: carbon dioxide, 2.9 


chloride, 18.5; ethyl chloride, 200 


Quantitative Determination of Vitamine 


bp 
not 


importance of this accessory substance thus far 


isolated, but a known necessity to the main 
tenance and promotion of body growth, makes every 
piece of research upon the subject of value as possibly 
viving a clew to the ultimate composition of the ma 
aerial When we have learned this we may perhaps 


make it available for 
are cheaper and as nutri 
and which from them principally 
fat-soluble vitamine, R. J. Williams, in 
the Journal of Biological Chemistry, describes a method 
for the quantitative determination of the 
prevents beriberi, A synthetic medium is 


find a way to isolate it and 
addition to substances which 
differ 


tive as others 


In containing 


vitamine 


which pre 


ammonium sulfate, mono- 
potassium phosphate, asparagine, calcium chloride, and 
sulfate A 
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pared using cane sug 
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compressed yeast. 
the growth is 
filtration and, 


sterilized 
fresh, 


portion ot 
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terial is mixed some 


After incubation for 
formaldehyde, 


eighteen hours 


stopped by is collected by 


after washing with water and alcohol, dried for two 
hours at 108° Cent. and weighed The yield of yeast 


in the medium containing the material being assayed 
for its vitamine content above that produced in the 
control experiment is a measure of the vitamine con- 
tent of such a substance and is expressed as the num 
ber of milligrams computed back to one gram of the 


original material used, 

Insect Powder 
effects of common 
to a combination of acids and esters which 


insect powder 


insecticide 


ei Hk 
are due 


first benumb and then kill insects which come in con- 
tact with it It is not ordinarily harmful to the higher 
animals: but there have been recorded cases of a 


nature Insect derived 
certain species of pyrethrum and 
eastern Europe more than one hundred 
customary for the commercial 
product to be adulterated with ground 
plant, and in the enforcement of the Insee- 
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Ripe Olives 
{ ~ Bureau of Chemistry, investigating 
due to ripe exumined 2,161 
tainers of which 560 were glass and the 
Collateral 


poisoning 
commercial con- 

remainder tin. 
1618S containers 


olives, 


examinations in the case of 
checked with odor and appearance in de- 
termining the proper condition of the product The 
toxic material examined was always sufficiently spoiled 
to be the time the 
can Was oye ned, and emphasis is therefore placed upon 
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tainer of 
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recognized by an offensive odor at 


responsibility of who sealed con- 
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Bacillus botulinus was found in the 
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the poisoning cases during the year, and 
the serious contamination attributed to the 
of prefermenting the product by shipping and 
brine, All of these products 
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canned product, making steriliza- 
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Detecting Coal Tar Dyes in Butter 
, pw method calls first for the separation of the fat 
from the melted sample by filtration at a tempera- 


ture not above 100° Cent. bout 1 cubie centimeter of 
the fat in a test tube is heated in an oil bath to 185° 
Cent., during which time the tube is occasionally re- 


moved, shaken, and replaced. Vegetable butter colors, 
or the natural matter of the butter fades to 
colorlessness Within ten minutes at a temperature of 180 


coloring 


to 190° Cent. This is true only in case the fat has 
been separated at a temperature not above 100° Cent. 
If this precantion is not observed it will not become 


colorless on heating to higher temperatures. Coal tar 
dyes remain colored at the higher temperatures. 


Inks 

‘M IRCULAR No. 95 of the Bureau of Standards deals 
} with the subject of inks, including methods of 
manufacture and testing. The information is general 
and interesting with emphasis placed upon methods of 
testing used at the Bureau and described in such de- 
tail as to make them available to any chemist. Writing 
copying inks, duplicating and sympathetic inks, 
canceling and stamping inks as well as the 
tablets and powders are discussed. The greatest va- 
riety of applied to writing inks where re- 
sistance to light and reagents, keeping quality, fluidity, 
and penetration are determined as well as total solids, 
sulfuric anhydride, tannin, dye, and chro- 
The circular includes a bibliography. | 
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New French projecting lantern which is effective in broad daylight, shown assembled and taken down 


Counting Bacteria 
By J. Boyer 


T the anti-typhus laboratories of the French Army 
A serums are prepared in accordance with the rig- 
orously scientific though somewhat complicated method 
of Professor Vincent. These precious immunity-giving 
liquids do not contain any antiseptic but only billions 
of typhus bacilli. The emulsion obtained is however 
too rich in microbes to be used as it stands for vacci 
nation purposes. These cultures are therefore diluted 
with sterilized water and then very pure ether is added 
to the emulsion of typhus bacilli. The mixture is 
stirred for a few seconds and then left alone for five 
hours after which the lewer part which contains all the 
bacilli and the soluble immunity-giving matter is drawn 
off. On account of its lightness of weight, the ether 
floats above the liquid which with the addition’of salt 
water makes up the serum 

But in order to bring the emulsion to the desired 
density, two billion microbes per cubic centimeter, their 
number must be estimated, which is done by using the 
Angus cell well known in laboratories and which en- 
ables the operator to count, by means of the microscope, 
the number of bacteria contained in a very small unit of 
volume, A certain quantity of pulp is taken together 
with a determined amount of water, then a drop of the 
solution is put in the cell which has been previously 
measured. Knowing this last number as well as the 
number of microbes contained in said cell, the number 
of microbes contained in the first emulsion is deduced. 

This matter of counting bacteria is a slow one and for 

me time the French anti-typhus laboratory has been 
using the opacimeter which was invented by Messrs. 
Lambert, Vlés and Watteville. This instrument, which 
completes the work more quickly and precisely, is com 
posed of a photometer formed by luminous circuits in 


juxtaposition furnished by the same source, one going 
through the bottle containing the emulsion and the 
other submitted to a dimming process capable of modi- 
fying its intensity in accordance with » determined 


(Continued on page 35) 




















The centrifuge in which the bacterial solutions are 
given their final preparation for use 


Daylight Projection of Opaque Subjects 
By George Gaulois 


W E illustrate herewith a recently marketed French 
apparatus which makes it possible, in a light 
room, to project either upon a screen or upon any 
vertical, horizontal or oblique surfaces, with the same 
degree of freedom ordinarily enjoyed in a darkened 
chamber, The apparatus is suited for use with lamps 
and current of any description whatever, The installa- 
tion shown in our pictures will project upon nine square 
meters of surface (a square approximately 3 yards on 
u side). The projection is effected by means of light 
reflected from the object, rather than by transmitted 
light; hence no specially prepared negative or trans- 
parency has to be made, the projection being direct 
from the original to the screen. It is anticipated that 
the new apparatus will have a wide range of utility 
in connection with the examination in detail of maps, 
illustrations, etc. The French announcements feature 
the possibilities of using it in connection with photo 
graphic maps made in airplanes, to detect forgeries in 
documents of any character, to throw upon the screen 
before an audience original documents of any sort 
whatever, etc. The secret of the success of the new ap- 
paratus is stated to lie in the arrangement of the 
reflectors behind the source of light, and in the 
focus of the lenses employed to concentrate furthe 
light upon the object. 

The new French projector is simple enough, 
be noted by studying the accompanying illustrations. 
It consists of a lamp house provided with a powerful 
condenser, the balance of the optical system contained 
in another unit, and the member that holds the sub 
ject to be projected in position. By having the objec- 
tive lens mounted vertically instead of horizontally, the 
construction is greatly simplified, 























Manipulating the lever of the opacimeter to get the photometric reading 


Opacimeter with cover removed to show the interior arrangements 
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Air-chambers 3' by 8 inches are pro- 
vided in this brick wall to absorb 
moisture penetrating outer wall 


Something New in Brick Walls, 
Using Standard Bricks 
YOME twoscore building commission 
S ers from leading cities of the coun 


sting test of the new 


try SuiW ih intere 
hollow brick wall, which is being pro 


moted by the Common Brick Manufa¢ 
turers Association of America, at their 
recent conference in Cleveland l’racti- 


cally all of them will recommend it for 


doption under the building codes of 
their cities 

The wall can be built in any thickness 
for it thi 


and claim is mace 
of breaking the continuous mortar joints 


that exist in solid brick walls it beco s 
Imperviou fo the penetration of mols 
ture Plastering is done directly upon 
the inside er with complet freedom 


from detrimental moist effects whether 
the wall be 8, 12 or 16 inches 

In this wall the bricks are laid on 
edge, with headers at every joint in an 
8-inch wall, but at varying distances in 
the thicker Builders say it 
offers a suving of one-third in brick, one 
half in mortar and twenty-five per cent 
in labor cost, in addition to saving the 


walls 


cost of furring for plastering when the 
wall is done It has been used success 
fully in half a dozen states 

The Cleveland test was made with two 
walls of 8-inch thickness, 9 feet high and 
12 feet long, paralleling each other at a 
distance of 12 feet apart A short re- 
turn was built at each end. Four types 
of construction were provided 
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Simple device which is placed between 

carbureter and manifold in order more 
fully to vaporize the fuel 


| ! platform uy these 
" ill-rolok wall 
j ! I ng a " ete inclos 
I | l vhich 
‘ ‘ ] ! il \W Ss 


nt of the 
two-story, seven- 
room house or approximately three 
burden that would ordinarily 


‘imposed upon them, Not the slightest 


evidence if tre ippeared even unde! 
this ‘ re test 
rhe wall has never been adequately 
tested it ch tests will be made 
rt! vith the te million ton machine 
f the | ‘ of Standards at Ilitts 
burgh rhe Bureau at present is con- 
’ fire te 


More Miles to the Gallon of 
Gasoline 
shown in the 


fp ittle economizer 
compa istration fits he 


the carburetor and the manifold, 


na the intake manifold It 
Ss made up of a fine me sh of copper wire 
retched tightly over a flat spiral, the 
‘ es of the wire extending out between 
wo flat plates of asbestos material 
hich is fireproot 


s may be accomplished by raising one 
the buttons on the switch box, thus 
leaving all headlights dark and onlj 
the tail ight on The switch does 
not interfere in any way whatever with 


the dash switch Kither switch can be 
operated independently. The device is 
so simple that it may be readily attached 
to any standard automobile in a short 
time without changes of any kind. 


Making Evergreen Transplanta- 
tion Practical 
TIX RANSPLANTING anything from a 
| head of lettuce to a large evergreen 
is always a fussy job and one that is 
not always successful. In fact, with the 
large plants and trees transplanting be- 
comes difficult and problematical, espe- 
cially in the case of evergreens which 
o 
is attributed to the fact that the sacking 
enclosing the roots and earth ball forms 


ften die after being transplanted. This 


more or less a flexible container, and the 
jars incidental to transportation quickly 
cause the earth around the vital roots to 
become loosened therefrom with serious 
or even fatal results. 

With these facts in mind Lionel Weil 
of Goldsboro, N. C., has invented a trans- 
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Metal receptacle for transplanting difficult plants and trees after removal from 


long-leaf pine tree, and the device alone 


The gas must pass over the spiral of 
the economizer and through the fine 
mesh copper wire, which acts as a sieve 
This is said to create a high explosive 
vapor which reaches the cylinder blocks 
and explodes with greatly added power. 
By passing through the spiral and the 
sieve-like copper wire every drop of fuel 
is converted into power—an explosive 
gas and not part liquid such as enters 
the motor often when no device of this 
general character is used. It is claimed 
that 25 per cent gas consumption can 


be saved 


A Handy Headlight Control for 
the Considerate Driver 

| N order to facilitate the changing of 

headlights from bright to dim and 
thus promote road courtesy without in- 
curring the slightest inconvenience or 
danger, L. W. Auge of New York City 
has invented the little device shown in 
the accompanying illustration 

By using the simple device shown, the 
headlight control may be placed right 
on the steering wheel, always within 
ready reach of the driver who does not 
have to remove his hands from the steer- 
ing wheel. When parking the car in a 
piace where only a tail light is needed, 


planting recept cle which may be em- 
janting all types of 
particularly trees of a 
receptacle 
properly 


ployed in tr’ 
plants but mo. 
rature The 
consists t metal 
hinged, which is placed around the roots 
and earth ball of the tree to be trans- 
Metal slides at the bottom of 
the receptacle prevent the dirt from 
falling out of the tapered receptacle. 
Straps and buckles hold the earth ball 
firmly in place In transplanting the 
tree a hole is first dug, after which the 
tree or plant with the receptacle still 
about it is placed in position. The bot- 
tom slides are removed, the buckles un- 
done, and the receptacle removed, follow- 
ing which earth is packed around the 
eurth ball containing the unimpaired 
roots. Even long-leaf pines, which are 
among the most difficult trees to trans- 
have been handled with this 


less heavy 


casing, 


planted 


plant, 
device 


A Dustless Mop for the Dusty Job 
| ’' has remained for C. Juska of 

Rochester, Minn., to invent an _ in- 
genious cleaning device and _ bucket, 
which is shown in the accompanying il- 
lustration. The mop and the bucket 
are light in weight and are adaptable to 
many different cleaning operations about 




















Tiny switchboard which may be 
mounted on automobile steering 
whee’ “or controlling lights 


the home, shop, hospital, factory and 
so On, 

The bucket is filled with water toa 
depth of about one inch above a screen, 
To free the mop of its dust and dirt, 
it is placed on the screen and moved 
gently back and forth several times so 
that the dirt is loosened from the 
cleaner head and passes through the 
screen to the water below. If the mop 
has been used wet for washing opera- 
tions, it may be cleaned in the water and 
then wrung out by placing it on the 
roller as shown in the illustration, and 
rolling it back and forth to squeeze out 
the water. 

The house cleaner can be used with a 
rag instead of a mop if desired, since 
the holder is arranged to take any form 
of cleaning member. The angle of the 
cleaning surface is adjustable with re 
lation to the handle, so as to work in any 
position. 

On account of the screen in the bucket, 
which acts as a perforated washboard 
through which the dirt settles and stays 
in the water below it, the cleaner is 
readily kept clean while in use as a 
mop, or when cleaning walls. Again, 
after it has been used dry for cleaning 
walls or oiled for polishing floors, it 
can be easily and thoroughly washed 
in hot, soapy water and wrung out with- 
out being touched by the hands of the 
fair and gentle operator. 

















Wringing out the combination mop 
and duster by pressing it over t 
roller 
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The snap gage that indicates the degree to which 
the piece is short or over the standard 


A Reading Limit-Gage 


HE use of two snap gages, or a double gage with 


one opening set to “go” and the other for “not go” 
will be made unnecessary by the reading limit gage 


illustrated herewith. This is set, just as is the “not go” 
member of the customary pair for the smallest diameter 
tolerable in the piece under test. But instead of being 


rigid or set so that the operator can 
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allows the long, straight member (seen projecting at 
the top of the unoccupied hook in our photograph, and 
resembling a railroad spike in shape) to drop into 
contact with the broad, flat part of the hook. The over- 
coat is then locked on the hook and can be released 
only by a key corresponding in number with the hook. 
It will be noted that this device will operate equally 
well with a coat that is properly hung by its hanger, 
and with one that is hung over the end of the hook in 
the absence of the hanger or in the frequent event 
that this is broken. In this the coat itself is 
pinched between the spike and the hook. A second re- 
taining member swings over from the back of the frame 
and clamps the hat in place in similar fashion. 


The Photographer’s Handy-Andy 
photographer 
choice of 


case 


has on. his 
work 
uses up a 


HE commercial who 

shelves a wide and 
calls for intelligent among these, 
lot of time in putting them on and off his camera in 
the accustomed fashion. Two simple attachments illus- 
trated on this page will materially the time 
thus spent. One of them is an ingenious device for 
lengthening the draw on a camera where a long-focus 
lens is employed. This consists merely in an extension 
to the front board of the camera, which makes possible 
the use of a lens of much longer focus than the machine 
was designed for. The other is called by the pho- 
tographer responsible for it the “master front-board.” 
It consists of three strips nailed to the regular front 
board of the instrument, with a large opening at the 
fourth side of the quadrilateral, and with the strips 
cut away on the inner sides to form a flange in which 
the front boards of the lenses can be slipped. This 
makes it possible to change lenses in a jiffy without 
the slightest fuss or trouble. The ordinary practice is 
to mount the vision different lens 
which must be shifted lenses 


lenses, whose 


selection 


lessen 


lenses on boards, 


with the 


31 























Hat-and-coat hook that locks on the garments 
entrusted to its care 











in an aqueous extract of potatoes, When examined 
through the microscope the observer was astonished 
to perceive that the outermost layer of the skin, the 
cuticle, was not colored by the potato extract. It was 
a deeper lying layer, the germinal layer, which is com- 
posed of epithelial cells which is the layer 
below this, the “true skin” which is technically 

known as the corium and is sometimes 


colored ; 





merely tell whether the piece went clean 
or not, the movable jaw has sufficient play 
so that any piece which the machine can 
he conceived of as turning out will allow 
itself to be forced into the opening of the 
gage. When this has been done, however, 
the pointer on the scale indicates the ex- 
tent to which the minimum tolerable size 
has been exceeded In many 
this is a preferable procedure for ordinary 
testing to the simple go and not-go type 
of gage: while in other cases, where it 
is necessary to classify the acceptable 
parts so that elements of the completed 
machine which are all “fat” or all “thin” 
or alternately the one and the other may 
be paired off, it is of extreme value, Cyl- 
inders, for instance, may be classified as 
over-sized, normal and under-sized, all 
three falling within the extreme limits of 


instances 








called the “leather layer” does not change 
color. Hence the section of skin seen un- 
der the shows a narrow, 
sharply defined, dark line lying between 
the non-colored epidermis and the non- 
colored corium., 

Evidently, therefore, this middle !ever 
or epithelium possesses a special cap 
for uniting with the dyestuff cont 
in the potato, This is all the more 
esting because it is this layer of cl 


microscope 


which contains the pigment which pro- 
duces the darkness of the skin in bru- 
nettes and the so-called colored races. 


Curiously enough, the skin was stained in 
tensively even when the potato extract 
was not itself very dark but merely p 
ish in color, 

Puzzled by this phenomenon the ex 


menter continued his researches 








toleration; and if are similarly 
classified, a large piston may be assem- 
bled in a large cylinder and a somewhat 
better engine produced than if assembly 
were entirely indiscriminate. Indeed, this 
procedure often admits of the enlargement of the toler- 
ation limits without impairing the product in any way. 


pistons 


Left: Master 


The Power-Driven Eraser 
VERYBODY has had experience with the difficulty 
of effecting a clean erasure of ink marks that shall 

leave no trace of the operation in the form of a broken 
surface that smudges the moment a fresh line is at- 
tempted across it. An ingenious architect 


front-board 


Right: 


enlarges the scope of a single box. 


facilitating exchange of lenses. 


Two handy contrivances for the photographic laboratory 


Obstinate Fruit Stains on the Skin 
HE obstinate stains produced upon the skin of the 
fingers by many fruits and certain vegetables, par- 
ticularly potatoes, have recently been made the subject 
of a scientific investigation by microscopical 
and chemical means, which produced results both in- 
teresting and surprising. In one experiment micro- 
scopic sections of human skin were prepared and placed 


special 


Extension front-board that 


found that the potato extract undergoes, 
upon exposure to air, a series of changes 


in color, passing through the various 
shades of reddish yellow, mahogany 


brown and violet blue, and finally, becom 
ing quite black. Besides passing through these various 
changes of the extract, which when first made 
was comparatively clear, becomes increasingly cloudy 
and and transparent until finally, the black 
coloring matter within it is so dense and heavy that 
it forms a precipitate at the bottom of the vessel. 


color, 


less less 


This change of color can be considerably accelerated 





has concluded that the trouble lies with 
the means ordinarily employed to produce 
the power behind the instrument, rather 
than with the eraser itself; and he has 
adapted the electric motor to drive the 
familiar circular eraser, much on the or- 
(er of the dentist’s drill, The apparatus 
48 We illustrate it is a home-made one, the 
base being an old dictaphone motor. It 
can be attached to any electric socket, and 
(loes its work cleanly and quickly, leaving 
4 surface barely marred at all, and easily 
capable of taking furtlfer ink lines with- 
out spreading. 


“Watch Your Hat and Coat” 

HE signs exhorting the patron of 
> Testaurant and barber shop to check ev 
his garments with the cashier or keep his 
eye on them will be a thing of the past if 
4 recent English invention 
£eneral use. The weight of the overcoat 


becomes of 








ive 
ite 
+ 
u 


<2 


by the addition to the extract of certain metal com 
pounds of a basic character—metallie ox- 
ides, for example. According to Dr. Rob- 


ert Willheim of Vienna, to whose article 
in Die Umshau (Frankfurt) we are indebt 
ed for an account of these experiments, this 
last experiment plainly indicates that there 
is catalytic involved. Thus, the 
cells of the epithelium behave precisely 
like the powdered oxide, That the cata- 
lytic action is not due to any sort of 
enzyme or ferment located in the epithe- 
lium is proved by the fact that the de- 
coloration takes place even when the sec- 
tion skin has been previously boiled. We 
are justified in concluding, therefore, that 
the epithelial layer of the human skin 
possesses certain elements which are ca- 
pable, like metal oxides, of attaching to 
their upper surface certain substances, es- 
pecially of a colloidal nature, particularly 
when they possess an acid character, and 
which are, therefore, capable of strength- 
ening the union made by absorption 


action 








the hook releases a little trip, which 


The motor-driven eraser and its manner of use 


through chemical action also, 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
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Pertaining to Aeronautics tur A furt bject is to provide an alloy | Millwood, Wis. The invention relates to recoil-| invention is to provide a device especianly 

omen ames — nal — : yee l is the ma fac l, breech-loading hand firearms rhe adapted for use with aerial or marine vessels 
, r seals rhe ture | ther fittings liable to ‘ s t provide a e¢ posite 1utomatic for measuring and indicating the velocity of 

o a ne nals =e he ' t he a of a is The al hand rearm which can be readily changed for the moving object with respect to the fixed 

- alt a ayy ey nae y i follows ‘ per, 45-55 ise in target practice or for service by the use | object, wherein a device is provided to enable 

. | ¥ - . nie } ) ] 1 7 ‘ 9 iron f « paratively inexpensive interchangeable | the observer to retain the sighting device o 

ail : a , . a = : ‘eooeu 4-8 ! l r , ts ft commodate the various cartridges | the fixed object, and indicating mechanism ¢eop. 

ead a . ' : T) R Oakfield f the hand earm type which are of various | trolled by the swinging of the sighting deviee 

The devit ! f a gas container of . ‘ . ’ Ted h wil] | Caliber and power and wherein the relative speed arm and the 
f1 eratel longated shape « ected ; rage lagi a a i CAMERA M. Ocnoa. address Rapael Res-| Tecording mechanism is capable of being varied 
. ont pointed apper lage with - ee 20" : ctiiats | ieee : p ' oat Now York. X "y rhe | im accordance with the altitude or with the 

PP _ _ stead ft has for an object to provide a| Te 
with F , » large nut f exposures LAWN MOWER.—G. Woop, 1548 W. 61st 

Pertaining to Apparel t le while 1 g a comparatively small | St., Seattle, Wash This invention is of the 

GARTER Rk. A. M _ Another object is to pr le a| monocycle type and includes a novel drive 
an ~ 2 New ¥ — r where the same lens is used for| from the single running wheel to the rotary 
. a te oat “aie ' the ler and for the main focusing lens A| cutter in a way to cut close to a fence or 

espe gy mieten hold a further object is to provide a camera which | hedge. Provision is made for the cutter ae 
cere imate me ; teh . s 8 small that it may be used penly, or | commodating itself to any unevenness of the 
oT re apepes = ahell ' ly hand bag | ground without affecting the drive connee. 
metal parts, clamps or similar fastening 4 PORTABLE DIFFUSION APPARATUS.—R. | tien. The cutter is optionally raised or low 

st aeentine bj p pet M . ; Rue Brulen, Paris. France The | ered by turning the cross bar of handle to wind 
veniently plac s } : . *? wearet | inventior relates to apparatus for the dif or unwind a chain, 

ler and in enga ent with the eu to } fusing of essence or volatile liquids, and it} TEXTILE FINISHING DRUM.—J. Luwnepp 

bald us mprises a hermetically closed receptacle, con- | South River, N. J rhis invention refers more 

; ta g the liquid and having a wick immersed | particularly to mechanism for the treatment of 

Electrical Devices therein and extending out through the metal | laces and embroideries. An object is to provide 

CIRCUTT BREAKER Aj 0 0 Da } is r, so that the liquid is drawn out by | 4a finishing drum upon which lace or embroidery 
Cle Elum. Wash r ent relates t ' ‘ ee 1 « ary attraction The apparatus is con-| may be wound for the final treatment in vari- 
tounns ehesten senetic werk 1 circuit tained in a metal case. the cover of which is } ous solutions followed by drying, and to pre 
breaker f my s 3 ad bl pl r 1 he side ba f a bed frame are erced with small holes, thus permitting th vent the lace which is wound upon it from 
fuse receptacies, | pl i , se light nes ‘ frame suspended fror 1 cross ipors to eseape, but pretecting objects from | shrinking 
ing and oth t t Phe ects 1 hed the head and foot pieces of the | all contact with the impregnable wick APPARATUS FOR THI DEVELOPING 
' to provik 7 efficient devi for the st bed frame Springs support § the COMBINATION FILTER PRESS AND| ETC., OF FILMS R. ¢ Hit BBARD, ¢/o Erbo 
, tect of eleetr il re ts fr tl la f e whiel idapted t sink downwardly DRIER , J. Na j 1:00 Maeon St New | graph Co., 203 W. 146th St., New York, N, ¥ 
age wrought by r loading shor r with the weight of a ‘ pant Yor N.Y An object of this invention is to| This invention has for its object to provide 

pr | for readil leter ‘ I cir CURTAIN HOLDER L. B. GaRRABRANT, 61 rovide a 1utomatically filtering filter press | a machine whereby motion picture films are 

t ren has br ! t 4 8 T | B | VY AY ect which tl esidual cake may be discharged | run back and forth, in developing, washing 
und ft pr f ail my r hie s to pr ' hold witl the aid of a fluid Another object is| and fixing, the desired period of treatment ir 
a cireuit hich } ! ! irra a a the user ft wliily and/|to provide a Iter press having a sectional| each operation being reliable An important 
, ’ ~~ +} holder posit n the! hou g, the stationary part of which presents| feature is that the film travels horizontal 

of Interest to Farmers - Secs Maia aalee ak de e separate supporting wall for A filter plates Be dfrom|in its runs back and forth, whereby a shal 

GATI D Ml Mi I I . ’ faat gd —_— 4 further which plates the cakes will detach under its! low tank can be employed, and the film at 
terian ¢ ret ! y Mex M part bject is to pt ie component parts, including wn weight as so as the movable sectional | any time can be fully observed 
larly the invent relates to mec m 1 s f faste g the holder tached to| parts of the housing is displaced CLAMP DOG.—A. P. Miuer, 145 W. Ver 
fates i bject b x t pr : gat e another t prevent loss of any f the _ mont St., Indianapolis, Ind A particular ob. 
normally posit tra : parts Hardware and Tools ject of the invention is to provide a clamp dg 

1Y 5 hie? ticall pe t MAGAZINI RINDER , HW. ¢ 1 295 PLUMBER'S FERRET ( W. SHEATSLEY especially adapted for use with grinders or 

ith St Los Angeles, Cal The inventior Pensacola Shipbuilding Co., Pensacola, Fla lathes A further object is to provide a dog or 
” tT} has { ts ject to provide a binder within | The object of this invention is to provide a| driver which is adjustable and otherwise 80 
: i ny i > which va e may be readily secured and structio! in the form of flexible pliers| constructed and operated as to exert a power 
T | I By which will not only protect the magazine, but which can be bent around a bend, or variously ful, effective gripping action on the work to 
é. eee a | i at —s vill support the same in condition to be more | positioned t grasp and remove obstructions. | transmit the required rotation to the work 
i idily read Another air s to provide aj| The device is extremely simple in construc- without marring the surface of the same. 
| lamping element so constructed that it will | tion, and is strong and durable in use SIGNALING DEVICE.—I. B. Wa ker, Etna 
| | ind a magazine whether sewed, wire-stitched Poo! | H. Hictarp, 401 S. Main St Mills, Cal rhe object of this invention ist 
= wi} r otherwise held together | Fitzgerald, Ga This invention has for its ob-| provide mechanism of the character specified 
U CRAYON HOLDER.—P. M. Bi 72 | ject to provide a tool especially adapted for use | adapted to be arranged on highways for wart. 
Throop Ave Brooklyn, N. Y The object of | with motor vehicles, wherein a blade is pro-| i" drivers approaching each other from oppo 
a BLS i Bie invent s ft provide a ray r| vided having a handle provided with an offset | Site directions, at dangerous places in the 
eecaiehe — —_ ee ada hal holder more especiall designed for us« portic forming a stoy for permitting the road, wherein each car as it approaches the 
acto thoes eaten al a ceee n schools and other places, to securely hold | tool to be used as a jack pedal, the blade being | danger point, operates the mechanism which 
pon feline 2 cin a Dao Nae - piece chalk i: lace while | adapted for moving dirt. or the like. and hav- | COMtrols the signal at the opposite side of the 
cae aietkinen ace wie te teat te y writing drawing nm the lackboard lhe g openings to permit the tool to be used as a danger point, for a specified length of time, 

a iced wheal sd aateendl © the | bolder permits of readily adjusting the crayon | wrench, and either the handle or blade serving ATTACHMENT FOR COAL CONVEYORS. 
weight f th ehiel ind will resist manual 1 is simple and durable in construction and |to assist in rethoving or replacing a tire (. G. Waker, Bramwell, W. Va. The in- 
ea heap to manufacture COMBINED KEYHOLE GUARD.—J. So-| Ye@tion relates generally to coal mining ma- 

INSECT CATCHER.—B. RR. JoLuy \, 362 N. Avers Ave., Chicago, I. An | Chinery, and particularly to an attachment for 
Of General Interest Raleigh S gs Trust Co., Raleigh, N. C.| object of the invention is to provide a key-| Stationary or movable conveyors, the purpose 

ANIMAL TRAP.—E. E. K c/o L. J.| This invention relates generally to insect catch-| hole guard adapted to be applied to a lock of | b¢ins the provision of a simple and inexpensive 
O'Marr, Barr Bide Sheridat Wy The in ers and more | t ilarly t i mechanical suc- rdinary cons ruction and having means movy- device which can be readily attached to a com 
vention relates more particularly to a trap); tion tra] i bject being the provisic of al abl keyhole of the lock, and wager for automatically controlling the passage 
1dapted for itching gopher rhe ject is te manually controlled and manipulated de ! meat ration of a shutter of coal therefrom to prevent breakage of the 
provide a trap of this character which is of| means of which flies, mosquitoes and other | whic rmits the insertion of a coal and to uniformly distribute the coal to 
simple d durablk meatruct eliable and) small sects may be readily ind = easily ey a second conveyor. 
effective 11 perat ind easy and inexpen-| caught, trapped and killed FIRE IGNITER.—H. Pierce, Box 166, Para- 

to manufacture CHECK PROTECTOR.—A. C. Wooprvrt Heating and Lighting gould, Ark. An object of the invention is t 

ANIMAL TRAP—W. F. Lance, Box 34,| Burns, Oregon. ‘The particular object of this WATER HEATER.—F. J. Cuirrorp, Pateros, P™Vide mechanism for igniting fires at a dis 
Runge, 1 is Che ject of the i nt is ventior is to provide ul implement for | Wash. Among the objects of the invention is tance A further object is to provide a trig, t 
to pt d 1 trap especially adapt for use t ting 1 perforating checks for safety | to provide a device especially adapted for 

the extermination f mics and similar irposes the device being adapted t be ing water, wherein the heating eleme: 
rodents A further object is to provide a tray r lil carried i the pocket t being rela s interposed in an electrical circuit normally 
of this character f extremely mple construc tively small and compact rhe implement is | oper and adapted to be closed by the un- 
tior highly effective j Tt ind « y and 8s irranged that the chee may be stamped vaporizing water, the arrangement being such 

iexpensive to manufacture pertorated ind avtomatically advanced dur that when the water is all vaporized the cir- 

RUG EXTRACTOR.—A. P. Maize, 734 Hat peratior cuit will be broker 
ton St Allentown, [a rhe ention re PORTABLE BURGLAR ALARM Ss. 8S 
“er ak cece, ctrl alien ee sddress M. Strachansky, Thompson and Machines and Mechanical Devices 
drawn or extracted from betweet le ept ron Rd Kast Have Con! Among the GEAR CUTTING ATTACHMENT FOR - 
on sale in rug and carpet stores { ir- objects of the invention is to provide a port-| MILLING MACHINES.—M. Foope, 2000 Bev- bis 
pose of exhibitio 1 ale An object is t pr ble burglar alarm for the use of travelers and | erly St Richmond, Va The invention relates A PERSPECTIVE VIEW OF THE IGNITER 
vide a simple and effective device by which the ther pers ind arranged for convenient at-| generally t gear cutting devices, but more/| operated match lighter which may be placed 
rug may be extracted and at the same time t hment to a door, window or other movable | particularly to attachments for milling ma-/|at the point where the fire is to be lighted 
rolled around a pole to keep the rug in shape part with a view to sounding an alarm on the | chines for cutting bevel gears, the prime ob-| and controlled by an operator who may be 
and permit more convenient handling I ement of such part Another object is to | ject be‘aog the provision of a device which | some distance away. The device is practical 

ALLOYS , MILLIKEN. 110 William St illow f setting the alarm to keep on sound- will automatically cut and counter the teeth | and durable, and may be manufactured at @ 

ing should the door be closed again after the f bevel gears in such manner as is now im-| relatively low cost. 


New York, N. Y Among the objects of this 
q | alart tarted ossible on machines of this character KEY BOARD FINGER GUIDE.—I. Hel- 


invention is to provide an alloy characteriz J 


by a high resistance to the corrosion of acid COMPOSITE AUTOMATIC FIREARM.—W SPEED INDICATOR.—J. R. SmiruH, 1811) GuERA, 10 S. Broad St., Trenton, N. J. This 
and capable of withstanding high tempera-' h. Rosenvsn, c/o Inland Empire Paper ¢ Center St., Calgary, Canada. The object of the (Continued on page 34) 
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The Giant Junk Yard 


(Continued from page 20) 


into the ground just alongside the moun- 


tain of scrap, Which is brought in from all 


ever the country and unloaded by mag- 
nets—it is tin-plate with an iron base, 
of course The shavings are forced into 


press and compressed | 
twelve by twenty | 


the chamber of the 
eight by 
form manufacturers buy | 
Thousands of 


block 
In this 
resmelting, 


into a 
inches. 
the stuff for 
tons of it are 

The Philadelphia company has been best 


used every year. 


known to the general public for its marine 
work in salvaging 
spectacular nature of this pursuit and the| 
fact that famous old fighting ships fall 
into its hands. Its specialty, however, is 
kind of metal junk 


because of the| 


vessels, 


the purchase of any 
that the dealer is not equipped 
to handle. The will buy the 
lightest or the heaviest scrap in the world. 
It has hundreds of bridges. 
Recently away every 


trace of the 


ordinary 
company 
torn down 
its workmen 
old Columbia Bridge over the | 


swept 


Schuylkill River at Philadelphia in less 
than sixty days. This iron structure was 
put up at the time of the Centennial Ex- 


position and has now been replaced with a 
bridge 

also buys railroads and trolley 
everything from ties to 
sixteen-wheel trol- 
track in the 
was once 


modern 
The firm 
including 
A single 
stands on a side 


lines- 
power plant 
ley car now 
yard to bear 


witness that there 


a trolley line called the Cape May, Dela- 
ware Bay and Sewell Point Railroad, | 
with eighteen miles of track, its own| 
power station and right of way and 


twenty cars. The junkman bought every- 
thing but the right of way, repaired and | 
sold some of the smashed and cut} 
up the others for 


cars, 
remelting, dismantled | 
the plant and scrapped most of the equip- | 


ment. The company also bought and dis- 


mantled the electric railroad from Dan- 
bury, Conn., to Harlem, N. Y. 
Since the ending of the World War} 


this concern has been perhaps the largest | 


buyer in the country of metal ranging 
from the vicious four-point barbed wire to 
shell. Recently the last of the shell cast 
ings, totaling about twenty-five thousand 
tons, was shipped to a firm at Glasgow, 
Scotland, to be melted and used in the 
manufacture of machinery and tools. <All 
other war material except about four hun- 
dred miles of barbed and a large 
number of hydraulic built at a 
cost of $10,000 each to compress powder 
has been broken up and sold. The barbed 
wire is being sold to farmers all over the 
country. It was meant to guard the 
trenches of the Allies, but it was never 
sent abroad. 

There is, 


wire 


presses 


of course, a large quantity of 


nickel-steel armor. Most of the tonnage 
of this kind now in the yard came from 
the monitor Amphitrite, but there are 


also some remnants of the battleship 
“Iowa” in the shape of armor and fight- 
ing masts. All of this material is cut up 
with the oxy-acetylene torch and sent back 
to the foundries for remelting. Plates and 


bars of steel and iron that contain no 
nickel are first cut into handling sizes 
with the torch, and then chopped up in 


which will bite 
through six square inches of steel. 

In general it may be said that there is 
no specific use for the different types of 
iron and steel scrap. All of it goes to the 
foundry and the steel plants to be melted 
over again. It is the practice in these 
mills to use the old metal in combination | 
with a new ore—just as reworked wool is 
used with new wool in the making of 
clothing. It is then used in the manufac- | 
ture of machinery—even in tools that are 
put to hard use. No one knows just what 
form the locomotive may take after the 
junk dealers have broken it into sizes 
Suitable for the furnaces. Parts of it may | 
80 back into the same service and other | 
parts may go into bridges or skyscrapers. 

In some cases, however , the concern has 


huge shears the jaws of 





| own to one walking between the 
One such pile consists | 
| 
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discovered specific markets. 
tom of wire mills, for instance, to draw 
wire to a certain bundle-length, and fre- 
quently an ingot from which the wire is 
being drawn will not be large enough to 
complete the last bundle. At other times 
the wire breaks. This results in what are 
called “shorts,” which are sold 
The junk yard contains about a thousand 
miles of this wire, for which a ready mar- 
ket has been found only within the last 
few years. Inquiry throughout the world 
brought to light the fact that 
four Chinese and Japanese firms are buy- 
ers of this material. They dispose of it 
in small lots to native metal workers who 
use it in the construction of various noy- 
suyers of this material send out 
specifications for what they want. 
They buy one hundred tons of used Ameri- 
can horse shoes at a time, for instance, 
and these are melted up by the smiths and 


as scrap. 


elties. 
definite 


used in making razors, pen knives and 
novelties. 
The scrap yard has a sky line all its 


towering 
piles of metal junk. 
of all eurious 
which weigh forty and fifty These 
“skulls” from steel plants, which 
given to metal that runs over 
the metal which 


sorts of shapes, some of 
tons, 
are the 
is the name 
the top of the mold, or 
hardens in a furnace because of an acci- 
dent. The total amount of this steel in 
any one plant is too small for the mann- 
facturing company to bother with. Skulls 
accordingly are bought by this yard to be 
broken up for the furnaces. 

A five-ton weight mounted or. a derrick 


mast is used for most of the breaking up 


| Under this treatment the stoutest boiler or 


It is the cus- 


three or! 


other piece of machinery soon becomes un- | 


recognizable and ready for the fire that 
will reconvert it into something useful. In 
this connection, no machine is scrapped 
that is susceptible of salvaging. The com- 
operates a machine shop where 
road rollers, sewing machines and 
that can be in- 


pany loco- 
motives, 
virtually everything else 
duced to move is rebuilt, 
and sold for continued use. A large per- 
centage of the metalplate scrap obtained | 
is used for the manufacture of washers 
in all sorts of shapes and sizes. This com 
pany made all 
construction of the Panama Canal. 

Some of the workmen engaged in the 
dismantling of plants become as expert as 
lumber jacks in their own line. It 
of the company that its men can 
drop a smoke stack within five feet of 
any given point. Various methods are 
used for this work. Foundations are cut 
away on one side and dynamite is used in 
Where that is impracti- 
cable foundations are replaced with tim- 
ber underpinning until the stack can be 
expected to topple of its own weight when 
these are removed. The timbers are then 
burned away. For tearing down gas hold- 
ers the company uses a special axe which 


Is a 


boast 


some instances 


cuts through wrought iron as though it 
were light wood, 


A metal junk yard may be likened to a 
history’ of the early days of industry. 
But it touches other things besides the ro- 


mance of business, The company, some 
years ago, dismantled the power house 
of Sing Sing prison. And even the big 


dynamos used to execute the first of the 
New York gunmen are now serving some | 
useful purpose. They were dismantled, 


broken up and sold to be remelted. Sooner 
or later some use is found for every pound 
of metallic scrap that is kept off the dump | 


heap. 


Weapons at Sea 
(Continued from page 25) 
torpedo hits are, generally, in spots un- 
protected by armor. Again, in the case of 
torpedoes, the explosive effect is en- | 
hanced by the inertness of water, for, by | 
water pressure, the full force of the ex-| 
plosion is transmitted to the attacked | 
ship’s hull. 

(Continued on page 35) | 


where possible, | 


the washers used in the | 
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Softens the beard 


instantly 


Ends razor 
“pull” 


> 


Comfort 
in Shaving 


F you havea heavy, wiry beard and tender 

skin, don’t be content with the old, painful 

way of shaving, now that Shavaid, the per- 
fected beard softener, is available. 


You can really enjoy shaving and Be rid of annoy- 
ances, if you'll merely coat the beard with Shavaid, then 
apply lather, without rubbing it in. The beard will 
soften instantly. Then your razor will glide over quickly, 
smoothly. Your skin is soothed and kept in condition 
by this delightful emollient. No after-lotions needed. 

Begin now to know this new shaving comfort. 
Buy a tube of Shavaid at your druggist’s. 


BAUER & BLACK Chicago New York Toronto 
Makers of Sterile Surgical Dressings and Allied Products 
TN Corles Engines, Brewer 


| CEs e _ and Bottlers’ Machinery 


The VILTER MFG. CO. 
pro Clinton Street Milwaukee, Wie. 








Experimental and Model Work’ 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
Special Tools, Dies, Gear € utting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York oS | 


BEATS 5c GASOLINE For Gunsmiths, Tool Makers, Ex- 


increases Power and Mileage 40% perimental é r Work, et 
Amazing auto invention. 
new carburetor. Guaranteed to re- 
duce gasoline bills from one-half to 
one-third and increase power of any 
motor from 30 to 50 per cent. 


Sent on 30 DAYS’ TRIAL 


—_ any make of car. Put on in afew 

utes. Fords make as high as 40 
miles to a gallon of if gasoline. Other cars show peepee. 
tionate increase. advantage of our rend S od 
trial offer. Name ae car. AGENTS WA 


AIR FRICTION CARBURETOR co. } 
_ 1361 Madison Stree’ yton, Ohig | 


fourteen East Sixtieth Street 
New Pork City 


An Exclusive Residential Hotel affording 
the Dignity and Elegance of a Private 
Residence. Opposite the Metropolitan 
Club and Fifth Avenue entrance to 
Central Park, with easy access to Clubs, 
Theatres and Shopping centres 


ager & Babcock 








Steam or root i owei, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872. 
1989 Ruby Street 

Rockford, Ill. 












































Identify Your Own Property 
U. S. Army Stamping Set 


Of thirty-seven steel letters and figures made for 
U.S. Government to stamp soldier’s equipment. 
Suitable for marking tools, wood, leather, steel and 
other articles of hard substance. Size of letter 
slightly less than ¢inch. Sent post paid, any- 
where in United States for $1.00. 
FRANCIS BANNERMAN SONS 
$01 Broadway eo & New York City 


100 Page Illustrated 1920 Reference 
Catalog Mailed 0c 1921 Cire ular We 

















34 








SCIENTIFIC AMERICAN 










































July 9, 1921 











RECENTLY PATENTED INVENTIONS! COMBINED SPARK PLUG TERMiNAL|the lower and under portion ef the vehicle| adapted to move vertically and to swing on a 

, > AND PROTECTOR I H. Weser, Ranier,| without requiring a substantial portion of the! plate secured to the chassis of the vehicle 

(Continued from page s<) Mi rhe invention has for its object to pro-| floor to be cut away by arms which also support the brush frame 
invention relates » instruments ha g mal de a device wherein a one-piece combined VULCANIZING MOLD—O. M. Frepp. Han-| 0Y means of springs. 

ually operated keys such as typewriting and il and pr pr ded for con-} eock, Mich rhe invention particularly relates SWITCH LEVER OPERATING MECHAN. 

typesetting machines which ne Seys ar iently attact t W to the plug with t repair devices for tires The prime object , ISM H. D. BLUMENFELD, P. O. Box 54, Haver- 

arranged anks or associated , An . t tools 1 without the possibility! peing the provision of a device of this charac-| straw, N. Y The primary object of this in. 
the obj to | ' t ible ti receiv hock f t with the which is capable of use with tires of dif-; vention is to provide means for operating the 
learner to quickly and tt “ A f ! s to] le a devi ferent dimensions. A further object is to pro-| ignition switch when the same is placed on 
board for t ma ! f } pr } t il fr he g de the exterior of a box which in turn is carried 
und wha ‘ I l teu } 8] k pl uM . by the dashboard of the vehicle A further 
By I PISTON RIN ros nd J. F. Har ri object is to so construct a device that such 
MACHINI ’ SHREDDING RAMROO ; , p aT ‘ neas i | switch may be operated from a point adjacent 

ANT) TUT 4 i \ ‘ Ila » on ; _J | the steering wheel of the vehicle. 

cit I rt t / | | ADJUSTABLE TRACTIVE ATTACHMENT 

ch un Sheen aan 1 witt | | FOR TRACTION WHEELS.—R. D. Ba tarp, 

f i 1 A 100 Central Ave., St. Petersburg, Fla More 

vid ! t particularly this invention relates to traction 

st t wheels of heavy vehicles; the object is to pro- 

fa vide an inexpensive attachment of an adjusta 
te ! ! l t ble nature, whereby to provide for the neceg- 
thereof bl irranged mea | sary grip upon roadway surfaces under vary- 
complis} he pur se ——— ing conditions Generally speaking the inven- 

SPOOL RACK I I Moheg a tion provides the use of radial adjustable trae. 

4 Br x, N. ¥ rt larl tive members whose outer ends are projectable 

auies os anes! ra through the rim of the wheel. 

with warpi 1! I rt 48 vA y F THE DEVICE IN USI POWER ATTACHMENT FOR AUTOMO.- 

principal t is I 1 8 ! . a ee ae ee ea ns BILE HAND PUMPS C. Cc. MOHNEY, ¢/o 
which is so ce tructed a t f the . : ; as took Supply Agency, Clintonville, Pa. This 
combined use: of a suff it er racks used is steam and in which the construction invention relates to tire pumps of the ordi. 
is such that the water of condensation may be . . P 
connection with a warping | 1 wea g : hee “ade : | nary character for automobiles, and has for its 
machi ws tor the ll simultane ly th =a properly carried off from within the heating ‘bject to provide mechanism for connecting the 
required number of 5 the max m = —3 | chamber pump to a motor vehicle in such manner that 
eitth of the cloth in neration FIFTH WHEEL.—M. A. Morse, Jr., 603 
4 I 4 YLI A PISTON AND) Perrier St New Orleans, La. Among the ob - 
KNIFE FOR CUTTERS B. 8. Wittiams i jects of the invention is to provide a fifth ’ 
271 Bainbridge St., Brooklyn, N. 3 sale wheel supported on an elastically cushioned ‘ : 
vention pertains ~~ larly mae "| each t such manne hat wh “P-)| vibrating plate, and having a rocker shaft 
employed for trimming paper Phe primary) plied pos f the rings is actuated by providing pivotal mounting for a 
object Is to s truct the knife car ‘Si the press gas to expand the other ring secti so that all thrusts, shocks and | 
to greatly facilitate the operatic placing to snug gagement with the walls of the absorbed recardiess of the angle of | 
the knif tl , me ret - h — linder and is effectively preve leakage ler section, or the condition of the 
therefrom By this method tt lan r [ P Th . ansiie of the tan 
cident in the operati uttaching a Railways an eir Accessories 
taching heavy knives is greatly reduced wae rl _CR R an COMBINED BUMPER AND LOCKING DE 
wismnegs — rox <S** | VICE.—W. H. Criswett, ¢/o Country Club A VIBW SHOWING THE PUMP IN PLACE 
Medical Devices Harrisburg, Pa Among the objects of this) Orchard, Merlin, Ore. The object of the in : 
I t I le a tie, wherein the body | vention is to provide a combined bumper and| When a rear wheel is jacked up and driven by 

DENTAL ARTICULATOR J. Home f tt t s mposed of reinforced concrete locking device for use n automobiles anq| the engine. the pump will be operated, the 
Thomas A. J. Drad 704 Parker Ave., BR t g at each end a rail seat across which other power driven vehicles and arranged to| PUMP being connected with the spokes of the 
bury, Mass. An object of this er n is t th iil extends, said rail seat being of fibrous | permit the use of the b imper at the front end wheel and the running board, making an 
provide an apparatus which aterially reduces! material and ng anchored t the tie by f the vehicle for the usual purposes or for| &™sine driven pump quickly and easily attached 
the time and labor required. t anufa aan ins which nnects the rail t holding the front or steering wheels in leckead | for inflating any tire on the car, either on 
seta of false teeth Another ol ect 2s to pr he t position to prevent steering of the vehicle the road or in the garage. 
vide an apparatus whereby a set of false teeth EN I ‘ATOR. —I meet james re CANOE TRAILER FOR MOTOR VEHI- 
may be made which, when inserted the pa ENGINE INDICATOR.—! — AIR SPRING.—J. J. Ister, Kipling, Mich.) | -\" gr cmon Terme ei 5 

aC - “ae a aati Hamilton St., Springfield, Me ject of | An object of the invention is to provide mount- | ‘ LES.—-D. B. Wooprurr, Nesta Vista Ranch, 

tient’s mouth will resul ' ere his s provide 1 for use , for a pneumatic cushion which will en Olathe, Colo. The invention has for its ob- 
of natural facial expr 68 he as i iain engines of any haracter f ing and soni ‘ aad be a, ‘ushion and which w in per ject to provide means whereby a canoe may 
a ee era eee Sraraeee t rding the steam pressure at any port, the/ mit the latter to freely function to absorb| »¢ loaded with camp equippage, covered with a 
Musical Devices lirection of movement and the relation between ¢ water-tight and dust proof cover, wheels placed 

, | the operation of the valves and the said move under the canoe converting it into a wheeled 

PHONOGRAPH C. A. Perrit, 3133 N ment vehicle of the trailer type, and connected to 
Sarah St., St. Louis, Mo, The aim of this i ‘the rear of a motor vehicle to be drawn thereby. 
vention is to provide a device more particu Pertaining to Recreation | AUTOMOBILE LOCK.—W. F. Jen«1ys, 
larly known as a magazine phonograph An PUZZLI J. V. Weis, 161 W. 36th St., 1814 Hanover Ave., Richmond, Va. Among the 
object is to prov ide a receiving compartment! vow york, N. Y An object of the invention | , objects of the invention is to provide a simple 
or magazine adapted to accommodate an almost is to provide a railroad puzzle which will be i and durable lock to be operatively associated 
unlimited number of records : A still further | j structive and highly amusing to both old and with the steering wheel and post of an automo- 
object is the construction of a machine in ing Another object is to provide a simple bile. A further object is to provide a lock of 
which any records may be instantly available nstruction for the puzzle which may be | such construction and material that it cannot 
for reproduction and in which it will not be), isily and cheaply made The object is to re i | be broken without great difficulty, thereby 
necessary for the operator to handle any of| ..... the position of two trains by manipulat- | discouraging unauthorized removals of the 
the records ing the switches automobile. 

MUSIC-LYRE HOLDER.—W. C. Ret, 611) @oxeniIneD GAME AND BDUCATIONAL Kt AUTOMOBILE LOCK.—J. H. Price, Cape 
W. Crawford St., Elkhard, Ind, This inven-| ypyicy F, Gorscne, 416 Hoffman Ave., San "" | Girardeau, Mo. This invention relates more 
tion relates to musical racks and more pat) prancisco, Cal. The principal object of the in | particularly to locks for Ford automobiles. 
ticularly to holders such as are used on band/ vontion is to construct a game apparatus 4 VIEW IN LONGITUDINAL SECTION More especially the invention aims to provide 
instruments An object is to produce &/ wherein a part is revolved for the purpose of , iS 5 movable locking arms with extensions engagea- 
holder for use on such instruments as a clari shocks and vibrations and give resilient support ble with one of the radial ribs or spokes of 
net and the like in which the lyre portion is - - in any position in which it is used. A further! tne steering wheel so that when these arms 
held securely to the sup without the use object is to provide a construction which is are locked the steering wheel will be securely 
of set screws such as are commoniy used substantially watertight to prevent injury to) neld against rotative movement in addition to 
having a clamping ring to include the body of the cushion through contact with atmospheric the locking of the spark and throttle levers. 
the instrument conditions, 

viol A. F. Grorr E. Main St., Oyster MAGNETO CONTACT.—-V. Rigssy, Hamp- Designs 
Bay, N. ¥ The object of this invention is to hill, Texas. This invention particularly relates DESIGN FOR A MOTOR VEHICLE RADI- 
provide a viol. wherein a g, simple stru to a contact which may be used to advantage| ATOR.—V. W. Pace, 309 Lafayette St., New 
ture s produced capable f N g rougl with the usual type of Ford magneto. An ob-| York, N. Y. 
ares A further object is to provide what 1 ject being to provide a contact which may be DESIGN FOR A MUD GUARD.—E. L. Tom- 
be termed a combined viol und 1 quickly and easily removed, cleaned, and re-!| ;;xson, North Branch, Mich. 
pa being so arranged tha he violin sl placed, and also one which will not make short ——_———— 
and general characteristic e retained whil circuits between the contact and the magneto We wish to call attention to the fact that 
the banjo head Is 7 led 1 held la HYDRAULIC STEERING GEAR H. B we are in a position to render competent serv- 
regardless of weather cond ~ ( w. ¢/o Bueyrus Machine & Tool Co.. Bucy. ices in every branch of patent or trade-mark 

rus. Ohio rhe invention relates to atnntien work. Our staff is composed of mechanical, 

Prime Movers and Their Accessories ' a J, —— gear for vehicles. An object is to produce a ¢lectrical and chemical experts, thoroughly 

GAS ENGINE WE. D | type of hydraulic steering gear for use on| trained to prepare and prosecute all patent 
This invention relates t gas € me pieces so that the same may) m« r cars to supplant the present used worm applications, irrespective of the complex nature 
multi-cylinder two-cycle ty; A pockets denoting various numbers or! ; worm wheel type, or worm and segment; of the subject-matter involved, or of the 

bject is the ¢ n of an eng s The game may be played by a| type of steering gear: to this end the inventor| specialized, technical or scientific knowledge 
is provided ! port and passage arr f persons, and being of simple co employs a simplified hydraulic pump and fluid| required therefor. 
ment f effecting the tranafer fa may e placed on the market at a/| motor or actuating means. We also have associates throughout the 
from the compressing and char forming cost ANTISPLASH GUARD FOR MOTOR yvp-! World, who assist in the prosecution ‘— 
tion of one cylinder to tl xplosion se ve : tia 7 eile and trade-mark applications filed in all eoua- 
the next adjacent cylinder - iememtion by Pertaining to Vehicles ~~ — Ps Beh a "eae ae al tries foreign to the United States. 
ing adaptable for use in connection with any VEHICLE LIFT.—L, F. Napa, Quakertown,| France. The object of this invention is to pro- | MUNN & CO., Solicitors of Patents 
tw-cycle motor having an even number of cyl-| Pa. Among ‘bjects of the invention is to) vide a guard intended to prevent the splashing| Woolworth Building, NEW YORE 
inders set side by side in parallel relation or| provide a_ lift device for vehicles which] of liquid mud outward; to accomplish this a| Tower Building, CHICAGO, ILL. 
arranged as in a V-type motor or in opposed| may be readily installed to raise the vehicle| brush is carried in a frame suspended from! Scientific American Bldg., WASHINGTON, D. Cc. 
relation jabove the floor surface, to permit access to'two vertic’’ arms hinged on a plate which is Hobart Building, GAN FRANCISCO, CAL 
. 
besten ne 
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Weapons at Sea 


capital | made an industry of it. 


(Cont. mucd from page 33) 

In considering the case of the 
ship, it must not be taken as a unit, but | 
as a craft of great offensive power for | 


gaining control of the sea, but which has 


a number of agencies, protective and 

fensive, to assist and protect it. If the 
protective agencies are allowed to lag 
behind the development of a new arm 


there is no occasion for hysteria concern- 
ing the of the capital ship; in- 
stead, there must be concentration on the 
provision of defense measures to meet the 
new menace. As in the past, you did not 
send out a battleship devoid of armor; 
present you give her a 
against submarines; 


passing 


and as in the 
stroyer screen 
the future, she 
ice of fighting aircraft. 

Notwithstanding all 
cerning the passing of the capital ship as 
a type. it must be remembered that the 
cheapest and most powerful unit weapon 
It hurls explosives in large 
The bat- 


in 


SO, 


the hysteria con- 


is the gun. 
quantities at enormous velocity. 


tleship is the type developed to use it at 
sea. And, the battleship or some other 
type adopted to carry this weapon, with 


protection inherent in itself, or in support- 
ing types, against the menace from the air 
subsurface, will always control 
dominating factor 
warfare long commerce moves in 
surface ships. Should commerce in bulk 
and enormous quantities ever move by air, 
then, then, shall the bat- 


and 
sea and be the 


as as 


and only we see 


of- | 


de- | 


will have a protective serv- | 


the | 
in naval 


tleship displaced as the dominating figure | 


at sea. 

However, the havoc made by the 
marine against sea-borne commerce in the 
last war will 
in the next war, 


be 
if defensive measures are 


not devised and provided to meet it. As 
in this war with hostile submarines, so in 
the next, with hostile aircraft, any coun- 


a great disadvantage if ad- 
defense for its sea-borne com- 
hand. 

as a destructive agency 
can be largely discounted 
as a determining factor, for nullifying pro- 
visions will be made, aerially, by both 
sides before such a battle is initiated. But 
the use of aircraft on a large scale against 
merchant vessels will have the same ap- 
plication as the submarine unless meas- 
ures are at hand for defense, namely, anti- 
aircraft guns and counter-air-defense. 
inability of the aircraft to operate for 
long periods without the assistance of a 
floating or land hase will mitigate against 


try will be at 
equate air 
merce is not at 

Aircraft, used 
in a sea battle, 


sub- | 


duplicated from the air 


its use and value. However, the mer- 
chant convoy of the next war will need 
two or more anti-aircraft guns on each | 


ship, and one more 
deck, especially when within 300 miles of 
the enemies’ bases If control of the sea 
is not already obtained, or if the enemy 


or 


has carriers or men-of-war at sea, to be 
used as raiders, merchant ships must 
carry aircraft at all times. 


The fanaticism of the air force advo-| 
cates is not warranted so far as it ealls| 
for the destruction and abolition of sur- | 
face types, particularly men-of-war or | 
merchant vessels. Economy largely deter- 
mines trade routes and methods of car- 
rage. Both are susceptible of modifica- 
tion in time of war. Sea-borne commerce, 
for long hauls, will alw: ays, in peace time, 
be carried in surface craft, since such 
craft are and must be for this and the 
next generation the Se method of 
transport over water. No nation can meet, 
in war time, an economic shortage of fuel 
or military supplies by air transport or | 
sub-surface craft. An adi “juate number of 
such craft would net be built in peace 
time because of expense, 

In war time a cause, already lost, might 
attempt as a last expedient to stem the 
flood of disaster with such straws as air- 
craft freighters alone, but they cannot 
be a determining factor in resisting eco- 


homie shortage when control of the sea 
is lost. 





fighting planes on | 


| been most appropriately 
The | 
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A Chat with Madame Curie 


(Continued from page 25) 


duction surpasses by far that of any other 
country. We have found almost countless 
ways of putting radium to work, such as 
illuminating watch dials, locator buttons, 
house numbers, chain socket pendants, 
gun sights, instrument dials, and so on. 
And what satisfaction for Madame Curie 
to learn, as she very quickly learned, that 
of extracting radium from 
carnotite ores of Colorado are pre- 
those which Professor Curie, her 
husband long since deceased, and herself 
employed in a modest laboratory back 
some two decades ago when radium was 
first isolated and studied by itself! 

Despite twenty years of study and re- 
devoted to radium and radioac- 
tivity, Madame Curie admits that she has 
much to learn. And if she knows very 
little about this most interesting of scien- 
tific studies, who does? Radium, she tells 
us, must be handled with great care. 
Careless or inexperienced handling may 
prove dangerous and perhaps fatal. We 
noted that one of her hands had been 
affected by the radioactive rays and her 
general health, told us, had been 
undermined the result of intensified 
wartime work with radium. 

But what will Madame Curie do 
her gram of radium, now that has 
realized the wish of her life time? That 
is a difficult question to answer. Even a 
brief discussion on radium and_ radio- 
active properties soon leads to an impen- 
etrable jungle of technology, through 
which tbe inexperienced layman cannot 
hope to pass. So Madame Curie, with a 
modest smile, could not tell us just what 
she intended to do with the precious gram. | 
She explained, however, that the Curie 
Institute in Paris divides its efforts along 
two main lines, namely, physicochemical 
and physicobiological, as she terms them. 
The former has to do with the study of 
radium and radioactive substances purely 
from the standpoint of the physicist, while 
the latter deals with their application to 
the treatment of human ailments. Mad- 
ame Curie impressed us as being as much 
in one as the other. Answers 
medical questions made us feel 
Doctor of Medicine degrees have 
awarded. 

However little. Madame Curie may 
able to explain to us as regards her fu- 
ture work with said gram of radium, 
thing certain, and that that 
needs rest and plenty of it. She told 
the first part of her program called for 
protracted rest, extending through July 
and well into August. By September she 
will be back in the Curie Institute, hard | 
at work on the gram of radium. Further- | 
she intends to carry on an extensive 


our methods 
the 


cisely 


search 


so she 


as 


with 


she 


interested 
to a few 
that her 


be 


one 
she 
us 


is is 


more, 
investigation with a large quantity of 
mesathorium, another radioactive  sub- 


stance, which she has taken back with her. 
It was a mighty tired but highly grate- 


ful and appreciative woman that sailed 
for France on June 25th. Down in that 
holy of holies—the specie room—of the 


“Olympic” was her precious gram of ra- 
dium and a quantity of mesathorium, val- 
ued at $165,000 in all. Special precautions 
had to be taken on account of the ship's 
instruments, for the compasses must not 
be disturbed in their normal functions. 
The Bureau of Standards carried out the 
shipping instructions. <A _ beautiful ma- 
hogany case lined with lead and steel was 
provided. Although the box was _ not 
large, it weighed, with these linings, 130} 
pounds. Directly in the center of the box 
were several small compartments, formed 
of lead and surrounded by steel, each one 
of the right size to admit a small glass 
tube containing a portion of the radium 
salts—the form in which the metal is han- 
dled for shipment. The lid of the ma- 
hogany box was inlaid with a gold plate, 
handsomely marked with the following 
inscription: “Presented by the President 





Our radium pro- | 





| equal parts, 


of the 
Marie 
of 
and hu- 
The 


on behalf 
to Madame 


of the United States 
women of America 

Sklodowska Curie in recognition 
transcendent service to science 

manity in the discovery of radium, 
White House, May 20, 1921.” 


Counting Bacteria 
(Continued from page 29) 
law. 
tield 
server equalizes 


layers which the ob- 
the dimming process 
based either ea phenomena 
produced by glass prisms, the 
gradual displacement of a dimming plate. 

In the new opacimeter the luminous 
source is a nitrogen lamp of 100 candle- 
power contained in a metallic globe, al- 
lowing light rays to pass in two rectangu- 
lar directions. A lens projects a paral- 
lel pencil throngh two windows diamet- 
rically opposed in the of a copper 
recipient full of water destined to receive 
the emulsion tube, On going out, the pen- 


adjacent 

by 
polarization 
or else by 


two 


side 


her | 


The two circuits ferm in the ocular | 


cil, after having passed through a selec- 
tive colored screen, penetrates a_ total- 
reflection prism and then forms into a 
lens which throws the ray upon a glass 
cube formed by two right triangular | 
prisms put together along their hypothe- 
nuses, one of which, partially silvered, 


throws it finally into the microscope. The 
other pencil of light follows through the 
colored screen and passing through an ob- 
jective it traverses the glass cube through 
its non-silvered part and subsequently 
penetrates into the field of the ocular of 
the microscope. Before penetrating into 
the objective this luminous ray passes 
through a photographic plate, more or 
dimmed, the intensity of darkening 
having been previously determined by 
means of spectrophotometric measures, 
This plate, mounted on a glass cylinder, 
pivots upon its center by the action of 
a little handle which the observer actu- 
ates from the outside, and has a photo 
graphie scale dividing it: \ength into 100 
In addition, 1 * characteris- 
tics of the objective have been calculated 
so that the image of the divisions shall be 
formed on the level of the silver surface 
of the glass cube so that it may be seen 


less 


in the microscope at the same time as the | 


limit of the two layers. The equaling of 


the latter and the reading of the scale 
is therefore made in the same field. In 
order that the observer be not influenced 


by any preconceived idea, a handle allows 
him to actuate a movable shutter which 
reveals the graded scale at the exact mo- 


| ment needed. 


As the gradual dimness of this photo- 
graphic plate or screen measured by 
means of an arbitrary graduation, it is 
necessary to make an empirical calibra- 
tion. For that purpose a curve con 
structed connecting the divisions to 
standard chosen as representative of bac 
terian substance, such as for example the 
dry weight of bacteria per cubic centi- 
meter of emulsion. 

After having taken as a standard a bac- 
terian emulsion the same is divided in 
two parts. One is put inside a centrifuge 
apparatus and the mixture at the bottom 
is drawn off and washed in distilled water, 
when it is weighed at 110 degrees. Thus, 
the net weight in milligrams per cubic 
centimeter of standard emulsion ob- 
tained. With the other part a series of 
emulsions made up which are 
sively examined through the opacimeter. 
By using the amounts read out as abscis- 
sas and the corresponding dry weights as 
ordinates, the calibration curve 
tained. In the laboratory the strength of 
the serums is not expressed in dry weight 


is 


is 


is 


is succes- 


is 


but by the number of bacteria per cubie 
ce and, therefore, after having 
< he standard, microscopic counts 
ma by means of the Angus cell. 

‘om time to time, the various ad- 

s of the apparatus are verified by 

men f opal-colored glass plates dis- 


and which used for 


tests. 


a tubes 
t opacity 


are 


ob- | 


| 


the | 
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Trade 
SCIENTIFIC AMERICAN 


Contains Patent Ollice Notes, Decisions of 
interest te inventors and particulars of re 
cently patented inventions 


MUNN & CoO., 
Weeolworth Building, 

Tewer Building. CHICAGO, ILL. 
Scientific American Building, WASHINGTON, D. C. 
Hebert Building, SAN FRANCISCO, CAL 


Britis 


Marks, Foreign Patents, etc. 





SOLICITORS 
OF PATENTS 


NEW YORK 


Annual Subscription Rates 


Scientific American Publications 
Scientific American (established 1845) one 

year $6.00 
Scientifi Aime in Monthly (established 

IS76) one year $7.00 
Postage prepaid } United States and posses 


sions, Mexico, ¢ and Panama 


Foreign Postage 
American $1.50 pe year additional 
Americar 
ditional! 


Scientific 
Scientific 


Monthly 72 


Canadian Postage 


Scientife American 75c¢ per ye additiona 





Sclentif American Monthly s6c per year addi 
tional 
Ihe ombined subscription rates and rates to 
foreign countries, including Canada, will be 
furnishe 1pn 7 ation 
Remit by postal or expres ioney order, bank 
draft or heck 
AGENTS WANTED 
AGENTS, #60 to $200 a Weel Free samples. Gold 
Sigu Letters for Stor wid (Office Window 4 ne 
ean do it Big demand ! eral offer to general agent 
Metallic Letter (* 4i1X N. Claré& St., Chicage 
AGENTS WANTED 
rHe PREST-O-PUMP Por Tires illustrated page 4 


this paper is now on market. Send $ for complete out 
fit prepaid (iood Agents and dealer w ted « 
where Patentee will giso consider sale of patent N 
trifers. ©. C. Mobnes l . 


ery 
Clintonville, Pa 


BUSINESS OPPORTUNITY 





SUBSTANTIAL manufacturing orporation wants 

. nen to extablish branch and p ge salesinet 

's A wecPseanry Vills expenses to Balti 

more as explainen ! ao Mr. Clemmer 64 N 
Butaw St.. Baitimeore, dd 


BUSINESS OPPORTUNITY 





yout AN havea b ness professi« ur own and 
earn big income in service fees 41 ystem of fox 
rection; readily learine: y¥ anyoue at home i a fe 
weeks Kasey te rt £ per ever w he 
with all the trace 1c ittend & capital re 
quired of good mency or sol ting Address 
Stephenson 14 ories 23 Back Bay, Boston, Mass 





CORPORATION SERVICE 

















GREAT CARE should be exercised at the incep 
of a new enterprise to insure financial success We 
render &@ specialized, complete ervice If we contem 
piate incorporation or re wiization let us solve y r 
problem. tnqu ted. tndustrial Pngines 
Corporation, Kngineering Bu w. 114 Liberty Street 
New York 

FOREIGN STAMPS 

65 DIFFERENT STAMPS, includ a, Japan 
French Colonies, et given to applica our high 
grade approval selections. Seud references and 2c stamp 
to the BDGERWOOD STAMP CO., Dept. G, Milford 
Coun 

WANTED 

MANUPACTURING rights on metal articles. Also 
metal stampings wc = Mniel ¥ rk on contract We 
are ideally located and equipped t develop patents 
Meyers Compan Box 263, Bed! i, Indiana 


Stop Oil Pumping Increase Mileage 
Decreese Oil, Fuel and Water Consumption. 
ave Regrinding Costs. 


ZELNICKER EVER-TYTE PISTON RINGS 
Send for Free Evidence Booklets 


ASBESTOS 


We are miners and shippers of Crude Asbestos in any 

uantity. We produce all grades at our world famous 

ELL ASBESTOS MINES in Canada. Wealsocarry 
fibres, spin yarns, weave cloths, and make al! sorts of 
Asbestos products 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 


ST. LOUIS 





DEPT. § 
AMBLER, PENNA., U.S 
Owners of the world's largest Asbestos Mines \ 


mee 


, lad 


SCIENTIFIC AMERICAN 











July 9, 1921 





' NEW BOOKS, ETC. hints he might accept with benefit their | made and written before the adoption of the 
; " : chief appeal is to those of us who do our| revised Paris Covenant—with the exception 
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Ky Ida I reund New York rhe Mae- | | ry of this extended journey will prove ab-!| ly asserting that, had he been a senator, he 
millan Company, 1904 SVO boU pp bing rhe American West Indies receive | would have voted for this Covenant, “just ag 
pega t tr t of chemical compo losest attention, but the British and French | submitted,” he blames the resident for re 
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Kidd books anent the art of angling The | tology, the organs of digestion, respiration and good practice It indicates the principles of 
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marizes general principles; his lengthy consid- | equipment Most of the text is concerned | ¢jlity in the use of instruments should enable 
eration of the human body as a motor and/| with outlining an elementary course in which | the ‘student to master the progressive lessons 
of the conditions under which it attains its| the points pertaining to typesetting, compos with little difficulty. 

highest efficiency as a working instrument is/ ing and so forth are clearly brought out, with 

a most interesting and enlightening piece of |a tabulation of exercises, lesson-material, and LEHRBUCH DI = MATHEM ATIK. Herausge- 

writing Properly understood and applied, his | layouts geben = Esselborn. Erster Band : F. 

shrewd and representative selections from the | Cr " : rane SP Meisel, H. Roth, E. H. Schiitz. Svo. ; 648 

sided ck Gedenteie ae aiaah hand aie | REATIVE ! HEMISTRY. By Edwin E. Slos- pp.; 78) figures. Zweiter Band: G. 

| son, M.S., Ph.D. New York: The Cen Ehrig, G. Chr. Mehrtens. Svo.; 770 
rectly to that desired consummation, greater | . Oo», . was wae a “ < pe me 
. es ; tury Co., 1920. Svo.; 311 pp.; illus pp.; 793 figures. Leipzig; Wilhelm 
output with less expenditure of effort sts J : 
| trated Engelmann, 1920. 

Otp at Forty or Youne aT Sixty. By In a most attractive form the literary ed Vol. I. of this comprehensive work deals 
Robert S. Carroll, M.D. New York: | itor of The Independent gives us the facts of | with algebra, plane and solid geometry, and 
The Macmillan Company, 1920 SVO > | Pecene achievements in the chemical industries. | perspective. Vol. II., ‘vith trigonometry, ana 
147 pp.; illustrated, | He divides human progress into three periods lytical geometry, differential and integral eal 
Dr. Carroll, who will be remembered as the | the appropriative, the adaptive, and the crea-| culus and mechanics, concluding with the 

iuthor of several popular works on jangled | tive, taking the last as his theme. He justifies | mechanics of construction. Like all works 

nerves and their retuning, marshals such in-| his title, talks entertainingly of such things as/| emanating from this house, it is a very full 
formation as science and psychology offers to] feeding the soil, coal-tar colors, the rival! and careful treatment of its subject by emi- 
nable man to grow old gracefully, retaining his | sugars, solidified sunshine, and the products; nently qualified teachers and illustrates its 
powers to an advanced age His workable rec-| of the electric furnace, and, together with points by a profuse use of diagrammatic ma- 
ommendations embrace the physical, mental] exact and edifying information, opens up | terial. To technical students with a good 
ind spiritual, and their adoption would with | Magtont vistas to the thoughtful reader | knowledge of German it will be illuminating 
uit doubt bring greatet comfort and satisfac | Tarr Papers on LEAGUE or Nations. Ed- and helpful in a high degree. 

the later years of life ited by Theodore Marburg, M.A., LL.D.,| How Parer Boxes ArE Mave. By Robert 


RoAMING THROUGH THE WEsT INDIES. By and Horace E. Flack, Ph.D. New | 
Harry A. Franck. New York: The York: The Macmillan Company, 1920. 
Century Co., 1920. S8vo 186 pp.; il- Svo.; 340 pp. 
lustrated As everybody knows, Mr. Taft stands for 
hese sketches are the “random pickings” of | the League, and is quite as high an authority 

an eight-months’ tour of the Antilles by the | upon it as any of those arraigned against it. | 

observant author of “A Vagabond Journey | His Americanism cannot be questioned any | 

Around the Work They are not intended | more than can his legal knowledge and quali- 

as a traveler's guide, though there are many | fications, These speeches and letters were 


F. Salade. Lafayette, Ind.: The 
Shears Publishing Company, 1920. 
12mo.; 225 pp.; illustrated. 

This handy little book tells the beginner 


how to manufacture all sorts of paper boxes; 
there are special instructions on the printing 
department, on embossing and gold-leafing, o@ 
label work, etc., with many pictures of the 
machinery and of the finished product. 
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There is nothing spectacular about the 
Westinghouse space heater. It is built for 
service rather than for show. It is just a 
sturdy, dependable heating unit that can 
be attached to almost anything, and it 
makes a lot of heat at: but little cost 
whenever the switch is snapped. 

It is used for almost every heating pur- 
pose: for processes where it is desirable to 
attach the heater to the tank or other con- 
tainer; for isolated heating needs to avoid 
the expense of running steam lines or of 
erecting stoves; for incorporation into 
such machines as ovens and driers. Its 
simplicity, absolute safety, and excellence 
of construction make it the most satis- 
factory general utility heating unit ever 
devised. 


Economical Heating for Any Pur: 





Its construction l 
scientific. The te1 als aie permanently 
and solidly attached. The heating element 
is protected by heavy steel armor. Mica 
insulation of the best quality separates the 
heating element from the steel case. The 
element itself is of standard Westinghouse 
quality. The whole heater is practically 
indestructible, capableof years of usefulness. 
It is obtainable in three lengths, 12 inches, 
24 inches, and 44 inches, thus affording 
combinations that will provide almost any 
quantity of heat for any situation. 

It will surprise and please you to learn 
how many places you have in your own 
plant where Westinghouse space heaters 
will fill a long felt want. Ask any Westing- 
house office. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Offices in all Principal Cities + Representatives Everywhere 
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T is easy for the GMC organization to under- 

stand and appreciate the unusual stories of 
lasting quality and trouble-free operation told all 
over the country about GMC Trucks. 


Such evidences of real quality naturally result 
from a product as conscientiously built as 
GMC Trucks. 


During its experience in truck manufacture the 
General Motors Truck Company has proved that 
a reputation for building a quality product is far 
more valuable than the name of building to 
meet a price. 


Behind the manufacture of GMC Trucks is the 
prestige of the General Motors Corporation, the 
largest organization in the industry, a guarantee 
of continued quality and permanence. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Corporation 


PONTIAC, MICHIGAN 
































